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Bioelectrifier  Update 
Hot  40-1 60m  Antenna 
TV  Tuner  Bonanza-ll 

:  Time  wave  DSP-599ZX 
WB9KZY  Island  Keyer 
Yaesu  FT-1000MPXcvr 


^tm 


Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 
selective  Hamtronlcs®  grade  receiver 
to  monitor  critical  f^OAA  weather  broadcasts. 

Excellent  0.1 5pV  sen- 
sitivity provides  good  recep- 
tion even  at  distances  of  70 
miles  or  more  with  suitable 
antenna.  No  connpartsqn  wtth 
ordinary  consumer  radiosf 

Automatic  mode  provides  storm  watch,  alertirtg  you  by 
unmuUng  receiver  and  providing  an  output  to  trip  remote 
equipment  wf^en  en  alert  tone  Is  broadcast. 

Essential  for  airports,  police  and  fire  departments, 
CAP,  broadcast  stations,  state  and  local  emergency  man- 
agers, amateur  repeaters-  anyone  needing  a  professionaE 
quality  receiver.  Because  of  its  reasonable  prlce^  it  is  also 
handy  for  bikers,  hikers,  boaters,  hunters,  farmers  -  or 
anyone  who  needs  up-to-date  weather  tnfo  and  emer- 
gency warnings,  even  from  distant  stations. 

Small  enough  for  emergency  or  portable  uae^  It  can 
even  be  powered  from  a  smaEI  9-1 2V  battery  when 
needed.  Crystal  controlled  for  accuracy;  all  7  channels 
provided  (162.40  to  162,55), 

You  can  J3uy  lust  the  receiver  pcb  module  in  kit  form  or 
buy  the  kit  with  an  attractive  metal  cabinet,  AC  power 
adapts r,  and  buiEt-in  speaker,    \t  is  also  availabSe  factory 
Wired  and  tested. 
.   RWXRcvrkit,  PCB  onfy „,..,........ $79 

*  RWX  Rcvr  kit  v^i th  cabinet,  s peaker,  &  AC  ada pter , $99 

•  RWX  Rcvr  wired/tested  in  cabirvet  with  speaker  &  adapter  .....$  1 30 


WVW  RECEIVER 


Get  time  and  fre- 
quency checks 
without  buying 
niultiband  hf  rcvr.  Hear  solar 
activity  reports  affecting  radio 
propagation.  Very  sensitive 
and  selective  cr^fstal  con- 
trolled superhet,  dedicated  to  listening  to  WVW  on  10.000 
MHz.    Performance  rivals  the  most  expensive  recede rs. 

*  RWVW  Rcvr  kit,  PCB  only ..- .....$50 

*  RWWV  Rcvr  kit  with  cabt,  spkr,  &  12Vdc  adapter  ..„$B9 

*  RWWV  Rcvrwfl  in  cabt  with  spkr  &  adapter    ,. $129 


LriF   lurz,     ^ri  ^^ 


11139  WEATHEfl  FAK  nECEIVEi'. 
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WEATHER  FAX  RECEIVER 


Join  the  fun.  Get 
s^ikirtg  images  di-^ 
rectly  from  the 
weather  satellites! 
A  very  sensitive 
wideband  fm  receiv- 
er optimized  for 
reception  of  NOAA  APT  and  Russian  Meteor  weather 
fax  images  on  the  1 37  MHz  band. 

The  R139  is  lower  cost  and  easfer  to  maintain  than 

synthesized  units.  And  it  is  designed  from  the  ground  up 
for  optimum  satellite  reception;  not  just  an  off-the-shelf 

scanner  with  a  shorted-out  IF  fiiterl 

Covers  all  five  satellite  channels.  Scanner  circuit  and 
recorder  control  allow  you  to  automatically  search  for  and 
tape  signals  as  satelEites  pass  overhead,  even  while  away 
from  home, 

•  R139  Rec^lvar  Kit  less  case „,...... $159 

•  R139  Receiver  KitwiUi  case  and  AC  power  adapter... , 1189 

•  R139  Receiver  w/t  in  case  witli  AC  power  adapter. I?39 

•  Internal  PC  Dersnoduiator  Board  and  Imaging  Software ...,.$2B9 

•  Turnstile  Antenna $119 

•  Weather  SatelSite  Handbook $20 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


_,  Access  ail  your  favorite  closed  repeat- 

;<^NEv\^  ers  with  TD-5  CTCSS  Encoder/Decoder 

Encodes  all  standard  sub- 
audible  tones  with  crystal  ac- 
curacy and  convenient  DIP 
switcfi  selection.  Compre- 
hensive manual  also  shows 
how  you  can  set  up  a  front 
panel  switch  to  select  be- 
tween tones  for  several  re- 
peaters.     Receiver  decoder 

can  be  used  to  mute  receive  aydb  and  is  optimized  for  in- 
staiiation  in  repeaters  to  provide  closed  access.  High 
pass  filter  gets  rid  of  annoying  buzz  in  receiver. 

•TD-5  CTCSS  Encoder/Decoder  Kit , only  $39 

•TD-5  CTCSS  EncoderyOecoder  Wired/tested $5S 


HIGH  QUALITY  VHF&UHFFM 
Xn/ITR  AND  RCVR  MODULES 


FM  EXCITERS:  2W  output,  continuous  duty. 

•  TA51:  forOM,  2M,  Z20 
MHz..klt$95,v^/t$169. 

•  TA4S1 :  for  420-475  MHz. 

kit$99,vtfrt$169. 

•  TA901 :  for  902-928  MH^. 
(O.aWout) .w/t$169. 

VHF  &  UHF  POWER  AMPUFIERS. 

Output  levels  from  10W  to  100W  Starting  at  $99. 

FM  RECEIVERS: 

-  R10O  VHF  FM  RECEIVERS 
Very  sensitive  -  0,1 5pV.  Superb 
selectivity  -  both  crystal  and 
ceramic  IF  filters,  >100  dB 
down  at  ±12kHz,  best  available 
anywtiere.  flutter-proof  squelch. 

For  46-54,  72^76,  140-175,  or  216-225  MHz 

, :,.,;!..,  kit  $l2S,w/t$18S 

.  Rl44iR220  RCVRS.    Like  R10D,  far  2M  or  220  MHz, 
with  tielical  resonator  in  front  end kit  $159,  w/t  $21§ 

-  R451  FM  RCVR,  for  420^75  MHz.    Similar  to  R100 
above kit  $129,  w/t  $189 


R901  FWI  RCVR,  902-928MHZ 


.$is^,wii$2n 


Go  on  a  ham  salelHte  adventure!  Add  an- 
other band  for  the  next  contest  Thriil  \n  the 
excitement  of  buNdlng  your  own  gear,  and 
save  a  bundle. 


No  need  to  spend 
thousands  on  new 
transceivers  for 
each  band! 


Convert  vhf  and  uhf  signals  to/from  10M. 
Even  if  you  don't  have  a  10M  rig,  you  can  pick  up  very 
good  used  xmtrs  &  rcvrs  for  next  to  nothing, 
Receiving  converters  (shown  above)  available  for 
various  segments  of  6M.  2M,  220,  and  432  MHz. 
Kits  from  $49,  wired/tested  units  only  $99. 

•  X mitts ng  converters  {at 
left)  for  2M,  432  MHz. 

•  Kitsonly  S89  vhf  or 
$90  uhf. 

•  Power  amplifiers  up  to 
50W  output 


-  Buy  at  low,  factory -direct  net  prices  and  save! 

•  For  complete  info,  call  or  write  for  free  catalog. 

'  Order  by  mail,  fax,  or  phone       {^u am,  1-5 pw astern timei, 

'  Min.  $5  S^H  charge       ror  first  pound  plus  attd1  weight  Sinsuranct^ 

«  Use  VISA,  Mastercard,  Discover,  ch&ck,  or  UPS  CO.D. 


View  Catalog  ofi  our  Web  site ; 
wwvu.hamtronics.com 

e-mail:  jv@hanitronics.com 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with 

full  autopatch  and  many  versatile  dtmf  con- 

trol  features  at  less  than  you  niight 

pay  for  a  bare -bones  repeater 

or  controMer  alonel 


*  kit  stittoniy  $1095 

r  factory  assembfed  stiti  only  $1295 

bO-SA,  143^174,  213-233,  420-475  MHz.  ^902^32^  MHl  sliqhlly  higher.) 
FCC  type  accepted  for  commercial  service  in  1  SO  &  450  MH2  band^. 


TRANSMITTING  AND 
RECEIVING  CONVERTERS  i 


Digital  Voice  Recorder  Option.  Allows  message 
up  to  20  sec.  to  be  remotely  recorded  off  the  air.  Play 
back  at  user  request  by  DTMF  command,  or  as  a  periodi- 
cal voice  id,  or  both.  Great  for  making  cJuta  announcfin 

mentsJ only  $100. 

REP-200C  Economy  Repeater-   Real-voice  ID,  no 
dtmf  or  autopatch Kit  only  $795,  w&t  $11 95. 

REP -20 ON  Repeater  Without  controller  so  you  can 
use  your  own.  ..,.„., Kit  only  $695,  w&t  $995, 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


^  Hamtronics   has   the   world's 

J)^  ^J?   ^^^^  complete  line  of  mod- 

|^^*V^     ules  for  making  repeaters.    In 

^ff^^vwi  k      addition  to  exciters,  pa's,  and 

receivers,   we   offer   the   fol- 
lowing controllers. 

COR-3.  Inexpensive,  flexible  COR  module  with  timers, 
courtesy  beep,  audio  mixer. only  $49Mt,  $79  w/t 

CWID.    Traditional  diode  matrix  ID'er.  ......,„ kit  Ofily  $59 

CWID-2.    Eprom-controlled  ID^er.  ..only  $S4/kit,  $79  wft 

DVR-1.  Record  your  ovi/n  voice  up  to  20  sec.  For  voice 
id  or  playing  club  announcements.    $S9/kit  $39  w/t 

COR-4.  Complete  COR  and  CWID  all  on  one  board.  ID 
ir^  eprom.  Low  power  CMOS only  $9&^kit,  $149  w/t 

COR-6.  COR  wrth  real-voice  fd.  Low  power  CMOS, 
non^volalile  memory. ki t  on  ly  $99,  w/t  on ly  $1 49 

COR-5,  pP  controller  with  autopatch,  reverse  ap,  phone 
remote  control,  tots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repeater.   .,.., $379  w/t 

AP-3.  Repeater  autopatch,  reverse  autopatch,  phone 
line  remote  controL  Use  with  TD-2. .........kit  $89 

Tn,-?^  Four-digit  DTMF  decoder/controller.   Five  latching 
ff  functions,  toll  call  restrictor kit  $79 

TD-4.  DTMF  control fer  as  above  except  one  on-off  func- 
tion and  no  I0  It  call  restridor.  Can  also  use  for  selective 
calling;  mute  speaker  until  someone  pages  you. ..  kit  $49 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-(  )  GftAs  FET  PREAMPS 
STiLL  ONLY  $591 

•  Make  your  friends  sick  with 
envy]  Work  stations  they  don't 
even  know  are  there, 

•  Install  one  at  the  antenna  and 
overcome  coax  tosses. 

m  Avaifabfe  for  28-30,  46-56,  137-152,  152-172,  210-230, 
400-470,  and  800-960  MHz  band$. 

LNW^  >  ECONOWIY  PREAMPS 
ONLY  $29  kit,  $44  wired/tested 

•  Miniature  MOSFET  Preamp 

•  Solder  terminals  allow  easy 
connection  inside  radios. 

Availabh  iur  25-35,  35-55,  55-90,  90-120,  120-150, 
150-200,  200-270,  and  400-500  MHz  bands. 


Oiir  Jitti  Ttn- 


ronics,  mc 

65-D  iWloul  Rd;  Hilton  NY  14468-9535 

Phone  716'392-9430  (fax  9420) 


Have  Beam,  Will  Travel! 

Shake,  twist— your  walking  stick  becomes  a  beam! 


How  would  you  like  a 
four  element  2  meter  yagi 
thai  travels  the  mountain 
trails  as  as  walking  stick? 
Pick  a  rest  stop,  remove  the 
end  cap,  shake  out  the  ele- 
ments and  feedhne,  and  in 
two  minutes  your  HT  is  full 
quieting  wherever  you  poini 
it. 

Finished  resting?  Un- 
screw the  elements  and  drop 
them  into  the  boom;  youVe 
ready  for  travel.  Bui  whenev- 
er you  gel  the  urge,  it's  there, 
ready  to  zero  in  on  a  jammer, 
chase  a  radio  fox,  or  shooi 
your  signal  out  of  a  hole  in 
time  of  difficulty. 

What  is  it?  ArrowBeam, 
It  shoots  straight  and  true, 
and  its  strong  flexible  ele- 
ments are  stored  in  the  boom 
like  arrows  in  a  quiver.  It 
weights  only  a  pound  and  a 
half  and  is  balanced  in  the 
hand,  but  it  can  take  abuse. 

Keep  il  in  ihe  trunk  of  the 
car.  It's  tough  exterior  pro- 
tects everything  against  dam- 
age as  it  gets  tossed  and 
knocked  about.  But  when  it's 
time  for  action — shake,  twisi. 


and  ArrowBeam  is  ready  to 
shoot  your  RF  right  where 
you  want  it. 

This  handy  versatile  an- 
tenna is  made  to  be  dropped, 
bumped,  and  stepped  on 
while  you  are  racing  through 
brush  and  branches  in  pursuit 
of  the  elusive  radio  fox. 
Drop  it?  It  bounces.  Snag  a 
low  limb  as  you  drive  by? 
Twang  i  the  tempered  ele- 
ments just  spring  back  into 
posidon.  Sit  on  it?  You'll 
need  a  bandaid  for  your  fan- 
ny, but  ArrowBeam  will  be 
ready  for  more. 

Of  course  ArrowBeam 
will  do  just  fine  in  an  attic  or 
on  a  mast  even  though  it's 
made  for  the  tonure  of  the  T- 
hunt. 

Performance?  ArrowBeam 
scored  best  for  its  boom 
length  at  the  Dayton  VHF 
competition.  It's  the  antenna 
chosed  by  Ihe  FAA  for  its 
spook  beacon  and  rogue  ELT 
search  teams. 

Now  you  can  have  Ai'- 
rowBeam's  performance  and 
toughness  for  your  radio  ad- 
ventures. 


Hsilf-Size  ArrowBeam? 

Now  there's  a  version  of  Ar- 
rowBeam that  breaks  down 
to  half  the  Walking  Stick 
size — the  Grab-N-Go  Arrow 
Beam.  For  storage  the  boom 
separates  at  the  center,  so 
the  whole  antenna  stores  in 
half  the  length — perfect  for 
slipping  in  a  backpack. 

You  get  the  same  great 
performance,  the  same  ease 
of  assembly,  the  same  robust 
durability  >  but  Grab-N-Go 
fits  in  your  suitcase. 

The  Grab-N-Go  Arrow- 
Beam  comes  in  its  own  for- 
est green  stuff  sack.  There's 
extra  room  there  for  other 
goodies  you  may  wish  to 
carry  with  your  beam — - 
fcedline,  homebrew  PVC 
mast,  omnidirectional  Pico- J 
antenna,  etc.  This  is  the  ver- 
sion Becca  is  taking  on  her 
trip. 


ArrowBeams 

•  Walking  Stick  2m       $79 

Elements  4  Boom  Length  48" 
Gain  6.1  dB  Front/Back  10. 1  dB 
SWR  <I.l  min,  <1 .5  band  edges 

Add  $6  S<^H 

•  Grab-N-Go  2in  $89 

Same  as  above,  but  breaks  down 
to  <25''  for  storage.  Masi^  mount 
and  Forest  Green  Stuff  Sack  in- 
cluded- Add$6S&H 

•  Walking  Stick  70cm  $49 
Elements  5  Boom  Length  40" 
Gam  7.3  dB  Front/Back  12.1  dB 
SWR  <l  .1  min.<l  .5  band  edges 

Add  $5  SSlH 

Other  Range  Extenders 

•Pico-J2m  $19.95  ppd 

•  Pico-J  2my70cm      $26  ppd 

•  2m  Packet  Pico-J    $22  ppd 

•  TigerTail  (2m/70cm)  S8  ppd 

Save  $5 

Order  more  than  one  item  and 
knock  $5  and  shipping  off  the 
price  of  each  after  the  first. 


r 
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Yes.  Send  ArrowBeam:  DwS2m  D^70cm  nGiiG2inl 
Yes.  Send  my  D  Pico-J  Model: aXigerXail 


I 
I 

'  AntennasWest 

[Box  50062-S  Provo  UT  84605 


Name, 
Call  _ 
Street. 
City. 


Phone 


Apt. 


State Zip. 


InfoPak    Order  Hotline 
$1         800  926  7373 


I 
I 

I 
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CIRCLE  57  ON  READER  SERVICE  CARD 


/ 


/ 


CORPORAT 


9  Autry 

Irvine.  CA  92718 
ION     (71 4)  458-7277  •  FAX  (71 4)  458. 


NEW 

SWITCHING  POWER  SUPPUES 

CONT. 

ICS         WT.(LBS) 

SI 

SS-10 

7 

10           3.2 

41 

SS-12 

10 

12            3.4 

8S-18 

15 

18            3.6 

SS-25 

20 

25            4.2 

S5-30 

25 

3^^^5£^ 

^^H 

ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RU6GED  •  RELIABLE 


SLSE 


SPECIAL  FEATURES 

SOLID  STATE  ELECTRONICAaY  REGULATED 

FOLD^BACK  CURRENT  UMlTiNG  Protects  f*Dwer  Supply 

frwn  excessive  current  &  contii^uous  shorted  oulpyt 

CROWBAR  OVER  VOLTAGE  PROTECTIOf*  on  atl  Models 

iKCept  RS-3A.  RS  4*.  flS-5A.  RS^L  ftS-5L 

MAINTAIN  REGULATION  &  LOW  RiPPLE  at  low  line  input 

Voltage 

HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

THREE  CONDUCTOR  POWER  CORD  except  lor  RS-3A 

ONE  YEAR  WARRANTY  •  MADE  IN  U.SA 


PERFQIIMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.S  VOC  t  0.05  wotts 
(Eternally  Adjustable:  1 M5  VOC) 

■  RtPPLE  Less  than  54Ttv  peak  to  peak  ((ull  load  & 

I  Aw  llfui 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  3L-11A) 


LOW  PROFILE  POWER  SUPPLY 


MDOEL 

SL'IIA 
SLUR 

SL-11S 
SL-1TR-RA 


Colors 
6riy     Black 


Conllnuooi 

Duty  fAiRpsI 

7 
7 
7 
7 


lAitptl 

11 
11 
11 
11 


SfnIINI 
2%«7^*W 

4^»7    «9* 


Wl[fj»J 

12 
12 
12 
13 


RS-L  SERIES 


RM  SERIES 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

SIZI  UNI 


flS-4L 
RS-5L 


muous 
My  (Ampsl 

3 

4 


[AnpsI 

4 
5 


3^A^6yi«7% 
3^^  X  6Vi  «  7% 


Stijpplng 

6 
7 


MODEL  RM^35M 


RS-A  SERIES 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL 
RM-12A 
RM'35A 
RM-50A 
RM^eOA 

Separate  Volt  aitd  Amp  Meters 
RM-12M  9 

RM-3SM  35 

RM-50M  37 

RM'60M  SO 


Duly  (Amps) 

25 
37 
SO 


ICS' 
lAmps) 
12 
35 
50 
55 

12 
3S 
SO 

55 


SIzellNI 

HxWxO 

5y^x19xev^ 

5Vflx19x12V? 

Vk  X  19  X  12^^ 
7xl9xl2^yi- 

5%  X 19  X  8% 

514x19x121^ 

5V4X  19x12^^ 

7  X  19  i<  12'^ 


16 
38 
50 
60 

16 
38 
50 
60 


MODEL  RS-7A 


MODEL 
RS-3A 

ns-4A 

RS'SA 

ftS'7A 

ftS-lOA 

RS'12A 

RS  12B 

RS-20A 

RS-35A 

RS-50A 
RS-7aA 


C«ltt$ 


%ivi 


» 


* 


Cantiflitii 
•                    25 

ICS' 

lAsflJ 
3 

SJli  |IN| 
K  xWx  B 

3  X  4*^  X  5^ 

Slippiii 

4 

«                ^ 

4 

3^1  X  6*^  X  9 

5 

•                       4 

5 

3^.^  X  6Vi  X  7V4 

7 

t                      6 

7 

3^  X  6Va  X  9 

9 

7.5 

10 

4  X  7'/^  X  lOV* 

11 

9 

12 

4V2  X  8  X  9 

13 

•                     % 

12 

4  X  Vk  X  10V- 

13 

«                      16 

20 

5  X  9  X  Wk 

18 

25 

35 

5x  11  X  11 

27 

37 

57 

50 
70 

6x  13^A  X  11 
6  X  taVi  X  12% 

48 

43 

RS^M  SERIES 


MODEL  RS-35M 


MOQEL 

Sw  I  tenable  volt  and  Amp  meter 
R&^12M 

Separate  volt  aruf  Amp  meters 

RS-20M 

RS'35M 

RS-50li< 
R$-70M 


CsitiiBBii 
Oltf  lAapil 

d 

16 

25 

37 
57 


ICS' 
|A»pi) 

12 


35 

50 
70 


SilfjIN) 

H  X  vr  X  V 

4^  X  8  X  9 

5  X  9  X  10^ 
5X11  X  11 

6  X  13%  X  11 

6  X  l3Vi  X  M\ 


Slifptii 
Wt  (lit.) 

13 

18 

27 

46 
48 


VS-M  AND  VRM-M  SERIES 
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On  the  cover:  Ramsey  Eiectronfcs'  Sly  Fox  Fox-Hunt  Transmitter  Kit  signals  this  month's  construc- 
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medium,  so  don't  just  sit  there  scratching  your. ..er... head.  FYI:  Feedback  '^number'*  is 
usually  the  page  number  on  which  the  article  or  column  starts. 
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Neuer  shv  die 


Wayne  Green  W2NSD/1 


210  I'tflt? 

I  am  pleased  lo  report  thai  ev- 
ery club  newsletter  Tve  seen  that 
memioned  ihe  pincnlial  loss  of 
144  and  450  MH2  10  ihe  Low 
Earth  Orbit  (LEO)  companies 
has  100%  supported  the  ARRL 
position,  i  like  to  see  solidarity 
like  Ihat,  no  titatter  how  wrong- 
headed.  Obviously  none  of  the 
newsletter  editors  has  read  my 
ediloritl!  views  on  this  Kiibjecl,  nor 
hase  .uiy  of  their  club  members 
tuned  ihem  in.  Figures. 

For  anv  newcomers,  and  for 
readers  with  paiticukirly  short 
memories,  I  reported  that  when 
the  LEOs  decided  10  go  for  our 
144  and  450  bands  for  iheir  sat- 
ellite use,  ihe  ARRL  met  widi 
them  and,  instead  of  trying  to 
reason  or  come  to  some  compro- 
misc.  the  League  representatives 
ihrcatcned  to  have  their  mem- 
bers make  life  mi.serahlc  for  the 
LEOs  if  they  didn't  stop  trying 
to  take  our  bands. 

The  LEO  reaction  was  pre- 
dictable, U  was  the  same  as  I 
would  have  reacted.  The  LEO 
group  got  mad  and  any  chance 
of  their  backing  down  \Aas 
blown.  So  I  was  sort  of  anxused 
to  read  thai  the  LEOs  have 
added  our  220  MHz  band  to 
their  list.  Maybe,  if  our  paper 
dragon  blusters  some  more, 
they'll  add  our  1296  MHit  band 
to  their  list.  Hey,  it's  worth  a  try. 
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Let's  look  at  the  game  board. 
It's  a  map  of  Washington  and  the 
goal  is  influencing  Congress.  On 
one  side  we  see  an  army  of  well- 
heeled  lobbyists  surrounding  the 
appropriate  commit icc  mem- 
bers, waving  wads  of  'Yeclcc- 
tion"  cash  at  them — on  the  other, 
an  old  ARRL  lobby i si  ham 
sitting  there  with  no  budget, 
wondering  what  in  hell  he  can  do. 

Of  course,  if  we  had  Ihrec  mil- 
lion hams,  as  they  do  in  Japan 
(with  half  our  population),  that 
would  be  another  story. 

How  serious  are  the  LEO 
guys?  Their  plan  is  to  provide  a 
service  which  will  virtually 
eliminate  the  need  for  wires  or 
coax  into  businesses  and  the 
home.  Over  three  quaners  of  all 
the  saleliiies  planned  to  be  or- 
bited in  the  next  few  vears  are 
for  this  service.  We* re  talking 
pocket  telephones  which  will  let 
us  talk  to  anyone  on  earth.  We're 
talking  high-speed  digital  data 
and  video.  And  all  this  meaas 
bandwidth  (spectrum),  which 
has  to  come  from  somewhere, 
and  guess  which  "service"  has 
the  least  political  clout  to  protect 
its  spectrum? 

Who  needs  emergency  ham 
communications  when  there  are 
hundreds  of  low  earth  orbit  sat- 
e Miles  to  relay  voice,  data  and 
video  to  anywhere  on  earth? 
Tornadoes,  earthquakes  and 
other  disasters  aren't  going  to  af- 
fect this  system.  Sn  what  other 
ham  services  does  that  leave»  for 
us  to  cite  as  a  reason  for  our  be- 
ing allocated  badly-needed  spec- 
trum? We're  up  in  the  trillion 
dollar  range.  \ 

Sure,  in  WWD  days  the  ham 
population  helped  save  the 
countr>''s  bacon  by  providing 
40,000  radio  and  electronics 
technicians  and  radio  operators. 
And  before  the  ARRL  gutted  our 
growth  with  their  monumental ly 
stupid  push  to  expand  mctnber- 
ship  30  years  ago  we  hams  were 

1997 


busy  expcrimeniing  and  pioneer- 
ing new  modes  of  communica- 
tions. We  were  providing  a  veiy 
valuable  service  in  exchange  for 
our  ham  bands.  Worse,  if  our 
growth  hadn't  been  suddenly 
stopped^  we  would  have  around 
five  or  six  million  hams  today, 
and  most  of  *em  would  be 
youngsters  beni  on  high-tech  ca- 
reers, just  as  it  was  before  the 
1 965  catastrophe. 

It's  going  to  lake  millions  i>f 
technicians,  engineers^  and  sci- 
entists to  design,  build,  sell, 
install,  operate,  and  service  the 
coming  world  communications 
network.  And  most  of  these 
chaps  are  no!  going  to  be 
Americans,  Not  with  otir  schixil 
system. 

So  can  vou  see  whv  the  LEO 

B  if 

group,  with  billions  of  dollars  at 
stake,  is  snickering  over  the 
ARRL  power  play?  Or  why  I 
call  the  League  a  paper  dragon? 

Instead  of  urging  the  hundreds 
of  ARRL  member  clubs  to  write 
nasty  letters  to  the  LEO  group, 
we  might  stand  a  better  chance 
of  survival  if  the  clubs  (a)  started 
electing  members  to  their  state 
House  and  Senate  so  we'd  start 
having  some  political  clout,  and 
(b)  push  their  local  school 
boards  to  institute  an  eight*year 
course  in  the  fundamentals  of 
electricity,  computers,  and  com- 
munications for  any  student  in- 
terested in  being  able  to  cope 
with  the  needs  of  the  2  hi  cen- 
tury work  force.  Instead  they* re 
trying  to  fight  an  unw  inn  able 
battle  which  could  hasten  our 
destruction. 

But  ril  bet  1  won^i  see  any 
hint  of  this  scenario  in  any  ham 
club  newsletters. 

On  the  brisihi  side.  1  don't  see 
anv  commercial  needs  for  our 
HF  bands,  so  Fid  w^aiting  anx- 
iotisly  for  the  sun  spots  to  return 
and  propagation  to  pick  up.  Ama- 
teur radio  has  provided  me  w  iili  a 
lifetime  of  enjoyment,  learning 


and  adventure.  If  we  blow  this 
one,  Tm  going  to  miss  it. 

Who  arc  these  LEO  compa- 
nies that  the  League  has  threat- 
ened? WelL  there's  Teledesic, 
which  is  planning  to  loft  840 
satellites.  That*s  Bill  Gates 
and  Craig  McCaw.  There's  Iri- 
dium with  66  satellites  and 
backed  by  Motorob,  Raytheon, 
Lockheed  Martin,  Sprint,  and  13 
others.  Globalstar  plans  48  satel- 
lites, backed  by  Ixiral  Space  and 
Commimications  and  Qualcomm 
Inc*  Orbcomm  plans  28  satellites, 
backed  b}  Orbital  Sciences  and 
Teleglobe.  That  adds  up  to 
around  1 .000  more  saicHites. 

The  biggest,  Tclcdesic,  will  be 
an  'internet  in  the  sky"  and  aims 
lo  replace  the  need  for  fiberoptic 
cable  svstems.  These  new  ser- 
vices  will  allow  hand-held 
phones,  pagers,  remote  phones, 
the  keeping  track  of  trucks  and 
planes,  the  remote  monitoring  of 
anything,  FAX,  etc.  And  that's 
whLtt  the  21  St  century  is  going  to 
be  like.  Weil  get  used  to  it. 

East  vs.  West 

Take  a  look  at  the  graph.  It 
compares  the  gww  ih  of  amateur 
licenses  in  Japan  and  the  U.S.  in 
recent  years.  The  American  no- 
code  ticket  resulted  in  an  uptick 
of  L\S,  licenses.  But  look  at 
what's  been  going  on  in  Japan, 
While  we  have  around  700,000 
licensed  hams  on  the  books. 
Japan  has  now  over  three  mil- 
lion! And  that's  with  half  our 
population. 

One  sees  the  difference  just  by 
looking  at  the  Japanese  ham 
magazine.  It's  well  over  400 
pages  a  month  and  packed  with 
interesting-looking  construction 
projects  and  technical  articles.  A 
couple  of  generations  ago  we 
had  a  section  of  Manhattan  with 
a  half  dozen  or  so  ham  stores  all 
in  the  Cortlandt  Street  area_  Boy, 
did  I  haunt  those  stores.  In  To- 
kyo I  just  coutdti't  get  over  the 
Akihabara  section  of  town 
where  there  arc  hundreds  of 
stores  selling  electronic  parts,  all 
swarming  with  Japane.se  young- 
sters buying  *em  by  the  bags 
full.  We  doni  have  anvthine  like 
Cortlandt  Street  anywhere  in  our 
country  anymorc^ — with  Cy 
W2BNW  selling  surplus  gear, 
Blan  The  Radio  Man,  Harrisoii 
Radio,  and  soon.  Sigh. 

With  ham  clubs  in  everv 
school  in  Japan  it's  no  wonder 
they  have  so  many  hams.  And, 
as  used  to  happen  here,  a  high 
Con /in  tied  on  page  7 


Synthesized 

FM  Stereo 

Transmitter 


MicfopFOcessor  controlled  for  easy  ireq 
prograniTing  using  DfP  swrldies,  no  <Hi,  youf  signal  is  rock 
sold  al  die  time  -  [u^  lilte  the  axrimefaal  staijons.  Audkj  quality 
IS  excelienL  connecE  to  l^e  Ime  output  at  any  CD  pteyer.  tape 
deck  or  mike  mixer  and  youVe  oo-ihe-air.  Foreign  buyers  wi 
apprecote  the  hngb  power  outpiJt  capability  ol  the  FM-25;  many 
Caribbean  tolks  use  a  singie  FM-25  to  cover  ttie  whole  island" 
New,  impoved,  dean  ana  hunvfree  runs  oo  eilhef  12  VDC  (m 
12D  VAC  Kit  comes  oxnpietfi  with  case  set.  whrp  aniema.  T^ 
VAC  power  adaptef  -  easy  one  evening  assembly. 

FM-25, Synthesiifid  FM  Stereo Transmittef  Kit ...... .  ,$129S5 


Tunable  FM 

Stereo 
Transmitter 


riibul 


A  lower  cost  aHemadve  to  our  Ng^F  peftormance  transmitters. 
Offers  greil  valye.  (iiiaUe  over  the  8&-106  MHz  FM  broadcast 
band,  pi^nty  ol  power  and  ou^  manal  goes  Im&gmai  detai  m- 
lining  aspects  ol  antennas,  transmitting  r^pq»  and  iht  FCC  njle$ 
and  regulations.  Connects  to  any  cassette  deck,  CD  player  or 
mi^er  amJ  you're  on-the-air.  you'll  be  amazed  at  the  exceptional 
audio  Quality!  Runs  on  intemai  9V  battery  Of  external  power  3rom 
5  to  15  VDC.  or  oiptiondi  1 20  VAC  adapter  Add  our  matching 
case  and  whip  antenna  set  for  a  nice  nhtshed  look. 

FM-1 W,  Ty  labfe  HI  Stereo  Traitsmrtter  Kit C4.95 

CFM,  Msiching  Cas€  and  Antenna  Set $t4.95 


RF  Power 

Booster 

Amplifier 


k^  some  serious  mi£6t  to  your  signal,  boos4  powtr  up  lo  | 
wan  over  a  ^equency  range  of  100  KHz  to  ovef  1000  MHz! 
Use  as  a  lab  amp  lor  signal  generators,  plus  many  loreig^  users 
ernploy  the  LPA- 1  to  boost  the  power  of  thesr  FM  Stereo  trans- 
mitters, providir^  radio  service  through  an  entire  town.  Power 
reqiired:  12  to  15  volts  DC  at  250mA,  gain  of  SSdB  at  10  MHi. 
10  de  at  10OQ  MHz.  For  a  neai.  fKCieemai^  fintshed  look,  add 
the  optiona]  matching  case  $ei 

LPA't,Fo4ii^Booslef  Amplifier  KH $3935 

CLPA,  Matching  Case  Set  tor  LPA-1  Kit JUiS 

LPA'IVrr,  Fully  Wired  LPA-1  with  Case $99.95 


Vi 


Micro  FM 
Wireless  Mike 


Wortf  s  smallest  FM  transmeier.  Size  ol  a  sugar  cube!  Uses 
SMT  (Sdfaot  Uount  Tednokigy)  devices  and  nil  elecT^cOfv 
Qomet  mioroplione^  even  tfie  baiiery  is  incMtod.  We  give  you 
two  compfelt  sets  ol  SMT  pads  to  alow  lor  any  errors  of 

mishapg^buiki  it  carelully  and  you've  got  extra  SMT  parts  to 
build  another'  Audio  quality  and  picH-up  is  unt>elievable,  Irans^ 
mJesion  range  up  to  300  leet  tunable  to  anyv^we  in  standard 
FM  &and  88 10108  MHz.  T/Tw  1 3«li  x  mil 

Flk5licroFMWrTtiessliteKH.„, ,,.,,, $I9JS 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drill  free,  not  altecM  by  temperalure.  meiat  or 
your  txxJyi  Fiequency  is  set  by  a  mdal  m  the  2  mete^  Ham 
band  ol  14S.535  MHz,  easify  picked  up  on  any  scanner  radio  or 
2  meter  ng.  Changing  the  crystal  to  put  frequency  anywhere  in 
the  140  to  tSO  fsAHz  range -cry siais  cosi  only  live  or  six  dollars. 
Sensjiive  eleclrei  condercsot  mike  picks  up  whispers  anywhere 
in  a  loom  and  transn^l  up  to  i'4  mile.  Ptwrered  t^  3  voJt  Uthium 
or  p^  Of  waid^  tsatter^  whicli  an  iidudetl.  Usas  tfte  latest  in 
SMT  surface  nioiitparts  and  we  even  indude  a  lew  extras  in 
case  you  sneeze  and  loose  a  part! 

FIH,  Crystal  Controlled  FM  Wireless  Mike  Kit $39.95 

FW^vn  Fully  Wired  FIM »9J5 


Call  for  our  Free  Catalog  ! 


Super  Pro  FM  Stereo 
Radio  Transmitter 

1 

n  A  Iruy  professional 
Irequencysynihe- 
Sized  FM  Stereo 
traf^smaer  station  in 
orw  easy  to  use. 
hamfeome  cab-inei, 
Most  radio  stations 
require  a  wlxile 
epuipmeni  rack  to 

■'hoid  al  the  leaiures 

L     .  ■     .^ 

we  ve  packed  into  Ihe  FM-IOO.  Set  frequef^  easity  with  the 
Up^-Down  freq  buncos  and  the  b^g  LED  digital  display.  Ptus 
there's  tr^pu!  low  pass  fitief  iog  that  gives  great  souno  no  matter 
what  the  sounce  (no  more  squeals  or  swlstiing  sounds  Irom  cheap 
CD  player  inputs!]  Peak  limiters  lor  maximum  'purich'  in  your 
audio  ■  wiEhouLavsr  modulation,  LEO  bar^aph  meters  for  easy 
setting  of  mgSo  iBwsIs  and  a  butt-tn  mtxer  witn  mke  and  ine  level 
inpt^  Churches,  drwe-m.  schools  and  colleges  find  ft*  FKHOO 
to  be  the  answer  to  their  transmrtting  needs,  you  wifl  too.  No  one 
oflers  all  these  features  at  this  price!  Kit  includes  sharp  looking 
metal  cabinet,  whip  antenna  arid  120  volt  AC  adapter.  Also  runs 
0^  12  volts  DC. 

¥lfe^^Qm  3  hi^pcmer  export  version ()i the  f¥'iQQ»tdi's 
tuity  ass&mbied  mth  one  wsff  of  RFpovm.  tor  mfies  d  progtam 
coversge.  The  e^cpon  ve^ton  csn  of^  be  shspp&d  outside  U\e 
USA,  or  wiltvn  ttm  US  if  accompanied  t>y  a  signed  staieumnt  ifia! 
the  ufvt  wifl  be  ejfporjed. 

FM-IOO.  Protessiof^aJ  FM  S!ereol«femltter  Kit $299.95 

FM-10QWT.  Fvlfy  Wired  High  Power  FU^IOO S4H9S 


Speech 

Descrambler 

Scrambler 


Decode  all  that  gibberishi  This  is  the 
popular  descrambler  /  scrambler  that  you\a  read  about  in  all  ihe 
Scanner  and  Electronic  magazines.   The  technojooy  used  Is 
kr^own  as  speech  inversion  which  is  coniiatillteiHti  most  cord- 
less phones  ard  many  pobce  deparvnani  systems,  book  it  ip  lo 
scanner  speaker  tennnals  ard  you're  in  bifiiness.  Easily  config- 
ured  for  any  use:  mike,  line  levei  and  speaker  outpuL'fnputs  are 
provided.  Also  communicate  in  total  pnvacy  over  teEephone  or 
radio,  full  duplex  operation  ■  scramble  and  unscramble  at  the 
same  time.  Easy  to  buitd.  all  complex  circuitry  contained  in  new 
custom  ASIC  chip  for  dear,  dean  auAo.  Runs  on  9  to  1 5 VDC, 
RCA  phono  type  jacks.  Our  mafichug  c^e  set  adds  a  super  nice 
pf  ofessionaJ  loc*t  to  your  kjt, 

SS*70A,  Speech  Oescramblef/ScrambJer  Kit . , . , . , S39  95 

C3S|  Custom  Matching  Case  and  Knob  Set $1 4.95 

SS-70Am,  FuJty  Wired  SS-70A  with  Case S79 J5 

AC12-5, 12  Volt  DC  W^ll  Plug  Adapter..... S9J5 


Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Diaied  phone  numbers, 
I  repeater  codeSi  control 
I  codes,  anywhere  touch- 
tones  are  usad:,  your  T&1  wi  decode  and  store  any  nymber  it 
hears.  A  stnplehooltH^lo  any  racfo  speaker  or  phone  line  is  all 
thai  is  required,  and  s^nce  the  TG-l  uses  a  cental  office  quality 
decoder  and  microprocessor,  it  wli  decode  digits  at  viriuaJly  any 
speed  I  A  256  digil  non<volalile  memory  stores  numbers  for  1 00 
years  -  even  with  Ihe  power  turned  off,  and  an  8  di^t  LED  display 
allows  you  to  saoll  through  anywhere  in  menxHy.  To  maXe  it  easy 
to  pck  out  Turtefs  and  cxxles.  a  dash  is  oiserted  between  ar^ 
group  or  set  of  numbefs  that  were  decoded  more  iftan  2  seconds 
apart  The  TG-l  runs  from  any  7 1©  15  voir  DC  power  sotjrce  and 
is  both  voltage  regulated  and  crystal  controlled  tor  the  uitimate  in 
stability.  For  stand-alone  use  add  ou(  matctiing  case  set  for  a 
clean,  professionally  linished  projeci.  We  have  a  TG-l  connected 
up  here  at  the  Ramsey  fadoiy  on  the  FM  radio  Us  tun  to  see  the 
pnone  ntfit)ers  that  are  dialed  on  the  iTiomiJig  radio  show! 
Although  the  T&l  /cqi«es  Eess  than  an  evening  to  assemble 
{and  ts  lun  to  buiW,  loo!),  we  ofler  the  TG-1  lully  wired  and  tested 
in  matching  case  lor  a  special  prtce. 

TG-1  p  Tone  Grabt)ef  Kit , J99.^ 

CTG,M3lching.Ca5e  Set  for  TG-1  Kit hm 

TG-lWT,Ful^TfflfKj  Tone  Gfsbbei  with  C^ .*,.$149J5 

ACl2'5J2VohDC^lPlugAd3plir......... IM 


ff  ?)  iWlini-Peeper 
)  Micro  Video 
Camera 


Super  small,  high  quality 
lully  assembled  B  &  VV 
CCO  TV  camera  the  ^e 
ol  an  ice  ads!  Provides  exc^liem|Maies  in  kMv  fjgH  [2  kjxK  or 
use  our  IR-t  Infra -Red  fight  source  to  Invisftjly  kfluTTtnate  an 
entire  room  on  a  pitch  biack  ni^ht!  Imagine  the  possib^iilies... 
IjuiW  it  into  a  smoke  detector,  wall  dock,  lamp,  book,  radio. 
Exacl  same  camera  that  s  in  big  buck  detective  cataiogues  and 
stores.  Kit  nclubes:  fulfy  assembled  CCD  camera  modie,  con- 
nectors, interlace  PC  board  tut  with  p^opef  voltage  regJaiiOn 
and  litienno.  hoo*t-up  detaiis,  even  a  mm  micro^ione  for  sens^ 
tfve  sound!  Two  models  available;  Wide  Ang'e  Lens  3.8mrTv12, 
adjustable  locus  !en$,  92  degree  view;  Pinhole  Lens  5.5rTm/f4,5. 
60  degree  view,  The  Pinhole  Lens  is  physically  much  flatter  and 
&rov^des  even  greater  depth  ol  focus.  The  camera  itself  is  1.2" 
square.  The  wide  Ang^  Lens  is  about  1'  k)fig.  Pinhole  Lens 
aixiui  i!T,  infertace  PC  board  is  1"  x  ST  anci  uses  RCA  jaelts  tor 
easy  hook-up  to  VCRs,  TVs  or  cable  njns.  Power  required  is  9 
to  14  VDC  @  150  mA,  Resolulion:  380  x  350  tines.  Instruction 
manual  contains  ideas  on  mounting  and  disguising  the  Mini- 
Peepe"^  along  with  into  on  adding  one  ot  our  TV  Transmitier  kits 
(such  as  ih€  MTV'7  unit  beSow)  fcr  wreiess  transmisswl 

HP-I,  Wide  Angte  Lens  CCD  TV  Camera  Outfit 1163.9$ 

IIP^IPH,  Pin-Hole  Lens  CCO  IV  Carrwra  Outlet ...,.,..  $1 39.95 


MicroStation 
Synthesized 

UHFTV 
Transmitter 


Now  you  can  to  in  Ihe  s^ne  ^ue  as  James  Bond.  TM 
transmitter  ts  so  smaH  that  rt  can  fit  into  a  pack  o'  cigarertes  - 
even  including  a  CCD  TV  camera  and.  battery'  K^ocei  airplane 
enihusiasts  put  Ihe  MTV-7A  into  airplanes  lor  a  dynamite  view 
from  the  cockpit,  and  the  MTV-7A  is  the  transmitter  ot  choice  lor 
baJk)on  taunches   Tfarramitler  lealures  synthesized,  crystal  con 
troAed  operatkKT  tor  dntt-free  ir%^mss»on  ot  both  audio  and 
video  on  your  choce  0*  trequenoes:  Standard  UHFTV  Channel 
52  (wmch  shouW  orty  be  used  outside  ol  the  USA  to  avoid  vio- 
lattng  FCC  rulesi,  and  439.25  MHz  or  91 1.25  MHz  which  are  ^n 
the  amateur  ham  bands.  The  439.25  MHz  unit  has  the  mlty 
advantMe  of  being  able  to  be  received  on.  a  regular  catrfe- 
read/  TV  set  tuned  to  Cable  chanrtel  6S,  or  use  our  ATV-7^ 
converter  and  receive  i  on  re^diar  TV  chOTn^  1  The  91 1,25 
MHz  [im  IS  suited  for  a«>ficatiOie  nhere  lecepion  on  a  regular 
TV  is  not  de$ired,  an  ATV79  must  be  used  for  operation  The 
MTV-7A's  output  power  is  almost  100  mW,  so  transmitting  range 
is  pretty  much  'line-ol-si^hi'  which  can  mean  many  milesT  The 
MtV-7A  accepts  standard  black  and  white  or  color  video  and 
has  its  own.  on-boad,  sensilrve  eSectrel  mcdiphone.  The  MTV- 
7A  is  available  in  kjt  form  or  lui)y  wired  and  tested.  Since  the 
latest  in  SMT  (Surlace  Mount  Technology)  is  used  to  pnMe  for 
tfie  smallest  possibte  size.  I!ie  kit  version  is  recommerided  for 
experienced  builders  only,  Runs  on  12  VDC  @  150  mA  and 
includes  a  regu!a!e<j  power  source  lor  a  CCO  camera. 

IITV-7A,  mf  TV  Channel  52  Transmitter  Kit. t1 59.55 

IITV-7AWT,  Fulty  W^^red  Channel  52  Transmitter . 

ilTV-7A4, 439^5  MHz  TV  TfBnsmittfif  Kit  *.....• . 

im-7A4WT,  Fully  Wired  439.25  MHz  Transmitter 

iyiTV-7A9, 911^5  MHz  TV  Transmitter  Kit 

MTV-7A9WT,  Fylly  Wired  911.25  KHi  TransmiW^ 

ATV.74,  m.25  MHz  Converter  Kit , , , 

ATV-74Wr,  Fully  Wired  43925  iftiz  Cotiveftet . . . 

ATV-79f  911.25  MHi  Converter  Kit 

ATV-79WT,  Fully  Wired  91U5  MHz  Convertet , . . 


p  «  ^  ^  I 


. .  C49.95 

.,$15945 

$249.95 

d   ■   f   ■   ■  if  I   I   V4-wvr 

....,J25a95 
..,..S1^35 

1  >  ■ « » 'f  I  fii-jj 

.,,..$269,95 


RAIVISEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  1'800-446-2295 

Sorry,  no  tech  info  or  order  status  at  this  number 

Technical  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 


D\icmiR 


OflDERtf^  iNFO:  Sahsfa^Eiw  Guaranteed.  Bsarriirte  lor  1 0  days,  it  not 
phased,  reiurn  in  original  form  (or  ref-und.  Add  S4.9S  for  snipping,  han- 
dling ap6  msy^ance.  Ottefs  lifXJ^r  120.  a^  S5  OO  1^  resioefits  add  7% 
sales  t^i  Sorry,  no  CODs  Fcre^  mters  adcf  20%  lor  surface  m^  Or 
use  cTBOt  cvd  and  speo^r  sna>ng  rnefXKJ 


CIRCLE  34  ON  REAOER  SERVICE  CARD 


L  EUERS 


Numtyer  €  on  your  Feedtsck  cani    \ 


Kea  Duminiitger  N8VWZ, 
Fremont  OH.  (See  Aprils 
"Never  Say  Die")  Recently, 
Kenwood  announced  ihai  ihey 
were  changing  Ihcir  dealer  struc- 
ture to  sell  through  mure  oullets. 
The  amateur  radio  community 
was  in  an  uproar  regarding  this 
policy.  I  read  messages  on  packet 
that  iadicaied  thai  Kenwood 
wou!d  be  selling  radios  al  inick 
stnp?>.  etc.  The  economics  is  quite 
simple.  If  you  are  a  mjnufacturer 
and  your  pnxlucts  aren*l  selling 
then  vou  ha\e  lo  find  new  arenas 
in  which  to  sell  befoiie  you  go  out 
of  business.  When  vou  connect  to 
these  raanufacLurers*  Web  pages 
you  find  thai  many  of  them  have 
diversified  and  arc  selling  lo  other 
markets  (e.g..  marine*  etc.). 

What  I  am  trying  to  say  is  that 
in  the  foreseeable  future  we  in  the 
ham  community  are  going  to  be 
told  that  our  spectrum  is  %vorth  a 
lot  of  money  to  the  general  pub- 
lic so  the  FCC  and  Congress  arc 
going  to  sell  it  to  the  highest  bid- 
der. Based  on  recent  sales  of  spec- 
trum by  the  FCC,  the  commercial 
radio  community  is  w  ill  ing  to  pay 
large  sums  of  money  to  get  this 
spectrum.  An  example  of  this  is 
what  has  happened  lo  ihe  broad- 
cast  industry.  They  negotiated 
with  Congress  to  lock  in  their 
spectrum  for  the  purpose  of  the 
new  digital  HD  TV  broadcast* 
Recently  it  was  announced  that 
NBC  was  purchasing  new  trans- 
mitters for  their  future  and  the 
other  networks  are  doing  the 
same. 

This  leaves  two  other  organi- 
zations  that  have  a  large  amount 
of  spectrum:  the  military  and  the 
amateur  community.  I  am  sure 
that  the  military  isn't  going  to 
give  up  any  spectrum*  or  if  they 
do  it  wiil  be  minimal.  'Iliis  leaves 
only  the  amateur  spectrum.  In  the 
past  we  haven  *t  paid  a  cent  for  our 
spectrum,  but  Congress  and  the 
FCC  have  a  wealth  of  buyers  at 
their  doorstep  with  new  technolo- 
gies. Where  do  you  think  they  are 
going  lo  look  for  new  spectrum? 
11  doesn't  lake  much  to  figure  this 
one  out. 

We  as  a  lobby  group  are  los- 
ing our  position.  The  drop  in 
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From  the  Ham  Shack 

membership  of  this  fraternity  is 
becoming  alarming.  We  aie  not  li- 
censing new  hams  in  other  than 
Technician  Class.  We  are  hung  up 
on  the  "code  issue'*  lo  the  point 
thai  we  are  willing  to  lose  every- 
thing  rather  than  adjust  to  the  new 
markets.  I  am  50  vears  old.  I  have 
been  working  with  my  local  club 
10  get  membership.  Bottom  line 
is  why  do  1  wrEni  to  become  a  ham 
and  pay  big  bucks  for  equipment 
when  1  can  communicate  either 
w4th  cell  phones,  the  Internet,  or 
inexpensive  GRS  radios  from  Ra- 
dio Shack.  Young  people  see  no 
need  for  the  hobby.  Older  per>ple 
are  driving  up  and  down  the  high- 
way using  cell  phones  and  can  get 
on  the  Internet  for  the  price  of  a 
meal  and  can  connect  to  anyone 
or  anything.  Even  the  public  ser- 
vice people  are  getting  so  sophis- 
ticated that  their  need  for  the  ham 
community  for  emergencies  and 
public  safely  is  becoming  mini- 
mal. I  recently  heard  a  Red  Cross 
official  state  thai  in  their  emer- 
gency plan  they  have  decided  to 
use  cell  phones  rather  than  hams, 
W*hik  we  can  debate  this  issue  for 
quite  a  long  time,  the  simple  fact 
is  the  public  is  going  around  us. 
We  are  spending  so  much  en- 
ergy regarding  classes  of  license 
and  the  importance  of  code  that 
we  have  convinced  the  public  that 
It  is  so  difficult  to  participate  in 
amateur  radio  that  most  don  t 
want  to  get  involved.  Elmerlng  is 
almost  a  lost  art.  Most  of  the  in- 
terested people  cannot  even  find 
an  Elmer.  They  just  go  buy  a  book 
and  take  the  test.  Ctnle.  for  the 
most  part,  is  only  used  to  keep 
people  out  of  the  hobby  rather 
than  bring  them  in.  Older  hams 
arc  reluctant  to  give  on  this  issue 
because  they  have  the  bands  and 
enjoy  operating  w  ith  less  interfer- 
ence. The  use  of  Morse  Code  for 
all  practical  purposes  is  gone. 
Most  ships  don't  even  have  radio 
rooms.  The  military  dropped  the 
code  years  ago.  I  could  go  on  and 
on.  but  the  bottom  line  is  the  fact 
that  very  little  licensing  is  being 
done  on  the  level  that  we  need  to 
justify  the  spectrum.  **ir  you 
snooze  you  lose,"  seems  to  be  the 
position  at  the  FCC. 
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The  FCC  is  even  looking  at 
their  staff.  You  are  seeing  an- 
nouncements of  people  who  arc 
leaving  the  FCC  to  take  jobs  in 
the  private  sector.  We  are  seeing 
the  requirement  Jbr  paperwork 
dropping.  No  renewal  notices, 
instant  licensing,  etc.  Even  the 
testing  has  gone  VE,  W^hat  is  go- 
ing on?  Simply,  the  FCC  is  an 
organization  thai  is  going  to  col- 
lect fees  and  sell  spectrum.  The 
new  fjeople  at  the  FCC  are  inter- 
ested in  the  honom  Ime,  The  tech- 
nical aspect  is  going  or  already 
gone. 

In  closing,  1  would  like  to  say 
that  I  enjoy  amateur  radio.  1  en- 
joy the  activities  and  the  technol- 
ogy. However,  am  I  going  to 
spend  months  learning  code  so 
thai  1  can  get  permission  to  use 
the  low  bands?  Why  should  1? 
Amateur  radio  is  a  hobby  and  f 
don't  have  the  time  to  spend.  1 
have  a  business  and  a  family*  plus 
I  am  involved  in  my  community. 
Most  of  this  is  more  important 
than  getting  a  higher  class  license. 
I  have  no  problem  talking  a  icsl  as 
to  what  I  know,,,  I  have  typing 
skills  and  a  computer  which  is 
very  fast.  Why  can't  1  use  that  and 
take  a  typing  test  rather  than  learn 
to  reinvent  the  wheel?  Why  aren't 
the  astronauts  required  to  learn 
(XMle  to  be  able  to  Hy  our  space 
ships?! 

Trouble  make r. , ,  Wayne . 

Mike  MUIer  WA8YKN,  Rich- 
mond IN.  I  read  the  interesting 

report  from  George  Bergsirom  of 
Rancho  Cordova.  California,  in 
the  Letters  column  of  the  March 
issue,  which  included  George's 
circuit  for  his  ''blood  purifier.'' 
While  this  perhaps  overly-com- 
plex circuit  will  probably  work 
fine  and  give  the  same  results  as 
the  other  methods  used  reproduce 
the  same  output,  1  feel  I  should 
point  out  that  it  violates  the  first 
rule  of  bioelectric  experimenta- 
tion. It  is  important  that  any  de- 
vice which  is  attached  to  the  body 
via  low-resistance  electrodes  be 
haitery  powered!  There  should  be 
no  ptuential  anywhere  in  the  cir- 
cuit higher  than  that  which  is 
needed  to  achieve  the  required 
current  flow.  The  Bergstrom  cir- 
cuit IS  operated  from  the  1 20- volt 
AC  power  line.  There  is  always 
the  possibility  that  someone  may 


improperly  wire  ihe  circuit,  which 
could  lead  to  a  tragedy-  Even  if 
everything  is  prtjperly  connected, 
you  should  keep  in  mind  thai  your 
life  depends  on  the  integrity  of  the 
transformer  wire  insulation  every 
lime  you  connect  it  to  your  body! 
Electrocuting  experimental  sub- 
jects can  generate  bad  press. 
There  are  politicians  who  are 
waiting  to  do  the  bidding  of  the 
I  drug  lobbyists,  so  let's  not  give 
them  a  reason  we  can  easily 
avoid. 

Mike's  right.  Bntteri^a  ure 
cheap  ami  la hm tits  aren^t.  How 
many  of  you  woultl  bet  ymtr  life 
on  how  well  your  AC  line  is 
grounded? ...  Wayne, 

Scott  Rorex  KI5FC,  linhncfen 

AR,  In  your  Miirch  editorial  you 
asked  that  we  let  you  know  if  we 
are  interested  in  doing  anything 
about  the  young  ham  situation.  I 
am  interested.  This  ts  what  has 
happened  here  so  far  Our  chil- 
dren are  seven  and  nine  years  old. 
l  agree  with  your  thinking  about 
education  and  have  tried  for  a 
couple  of  years  to  get  ham  radio 
and  other  technology  incorpo- 
rated into  the  existing  school  here. 

Generally  1  have  found  the  ad- 
ministration and  some  teachers  in- 
terested, but  the  bureaucracy  pretty 
much  has  tied  their  hands.  Next, 
I  got  some  extra  copies  of  D^- 
ciare  War,  Dumbing  Us  Down, 
Smart  SchtmLs  -  Smart  Kkh,  and  If 
Yoit  Want  To  Be  Rich  and  Happy, 
Don't  Go  To  Sckmtt.  I've  handed 
these  out  lo  the  superintendent  and 
some  teachers,  principals,  board 
members  raid  other  parents. 

Your  mentioning  the  Sudbury 
Valley  School  is  just  what  1  was 
looking  for  \\'hen  1  read  that  1  went 
to  sec  if  they  had  a  Web  page.  They 
have  a  great  one,  with  a  list  of  about 
20 simiUu' schools  aiound  the  world 
and  links  to  several  of  the  other 
schools  (www.sudval^oig).  Please 
check  it  out.  1  belies  e  thai  sintply 
by  making  parents  and  students 
aware  oi  the  Web  pages  and  then 
seeing  what  is  on  those  Web  pages, 
the  bureaucracy  won't  be  able  to 
stop  them.  I  see  amateur  radio  as  a 
perfect  fit  in  a  ^hool  like  Sudbury 
Valley, 

Thanks  for  helping  wake  us  up. 

Good  show,  but  Scon,  we  need 
irritants  tike  \oit  in  every  lown..^ 
Wayne. 


I 


Lester  Warriner  WA7HA1VI, 

Prosser  WA,  Please  check  out  the 
ad  on  page  148  (March  QS7)  for 
ihe  ARRL  Amateur  Radio  Li- 
cense Weekend  Technician  Class. 
$i59  for  20  hours  of  class,  two 
books  and  a  binder.  That  leaves  a 
lot  for  ihe  insirucior's  pocket. 
Who  said  this  hobby  was  non- 
commercial? And  non-profit?  Is 
Elmer  really  dead?  Lay  some 
green  on  my  hand  and  ril  help 
you  into  this  great  hobby  of  ours! 
But  don't  expect  me  to  do  it  for 
free.  I  would  have  thought  an 
ARRL-sponsored  class  would  be 
free  except  for  texts.  Thai's  how 
classes  are  conducted  out  here.  In 
ihc  ARRL's  official  meeting  they 
were  crying  about  the  technical 
incompetence  of  the  present  day 
ham.  What  technical  information 
can  be  given  in  20  hours?  Who's 
kidding  whom?  The  sickness  is 
spreading. 

Tk(i(\s  a    bunch   of  varp... 
Wayne. 

run  Giunta  VVB3HDA,  West 
Chester   PA.   I    ordered   a 


Bioelectrifier  kit  and  put  it  to- 
gclhen  1  assumed  il  was  just  an- 
other gadget,  so  I  let  it  sit  on  my 
workbench  without  trying  it,  I 
was  sure  Vd  wasted  my  money 
Then  a  few  days  ago,  I  woke  up 
with  a  toothache.  I  decided  to  try 
the  fiioelectriner  and  see  what 
effect  it  might  have.  [  used  it  for 
20  minutes  and  the  toothache  was 
gone!  I  don*t  believe  this  was  a 
coincidence.  Fve  had  toothaches 
before  and  I've  never  knpwn  one 
to  simply  go  away  in  20  minutes 
TTie  Bioelectrifier  works! 


Neu£r  snv  oie 

Continued  Jrom  page  4 

percemage  of  their  kids  go  on 
into  high-tech  careers  as  techni- 
cians, engineers  and  scientists. 
When  I  visit  the  research  and 
development  labs  in  Japan  I*m 
greeted  by  hams  at  every  turn. 
So  weVe  surrounded  by  Icom, 
Yaesu,  Kenwood,  Sony,  Hitachi, 
Toshiba,  Aiwa,  Pioneer,  Sansui, 
Alinco,  Azden,  JRC  Standard, 
Onkyo,  etc. 


Of  the  700,000  American 
hams  listed  in  the  Calibook,  Til 
bet  we  don't  have  100,000  still 
active  on  our  HF  bands.  The 
FCC  keeps  lis  on  the  books  for 
ten  years,  even  if  we've  dropped 
dead  or  dropped  out,  so  that  offi- 
cial number  is  seriously  inflated. 

WUI  you  complain  that  I'm 
ARRL-bashing  if  1  suggest  that 
perhaps  our  faith  in  the  Leaguers 
leadership  may  be  misplaced? 
Any  corporation  that  produced 
such  a  disgraceful  perfor- 
mance— such  a  loss  of  customer 
base  compared  to  the  competi- 
tion— would  have  their  btiurd  of 
directors  and  officers  replaced 
by  better  performers.  The  ARRL 
directors  aren't  asleep,  they're 
dead!  And  not  only  is  the  hobby 
hurting  as  a  result,  but  so  is  our 
country.  If  this  is  ARRL-bash- 
ing, who  else  is  there  to  bash? 
It's  our  only  national  organiza- 
tion* so  we* re  totally  dependent 
on  the  quality  of  its  performance 
for  the  life  of  our  hobby — and  if 
you  feel  it's  unfair  to  hold  the 
board  of  directors  responsible 
for  the  corporation's  perfor- 
mance, then  who  do  you  feel  is 


responsible?  You  have  the  proof 
and  it  is  undeniable.  The  Japa- 
nese are  kicking  the  s.., luffing 
out  of  us. 

With  over  three  million  hams, 
do  you  think  the  Japanese  coun- 
terpart of  our  FCC  is  going 
to  auction  off  their  well-occu- 
pied UHF  and  microwave  ham 
bands?  Not  a  chance. 

So  what  can  you  do?  I  ex- 
plained that  a  long  tune  ago 
and  it  went  in  one  cyebal)  and 
out  the  other  Get  some  young 
ham  with  guts  in  your  club  to 
run  for  director:  gel  behind  him 
with  a  vengeance,  and  help 
flush  the  old-timers  out  of 
Newinglon.  Let's  get  some  life 
into  our  hobby.  Let's  see  some 
double-digit  growth  again. 

Yes,  Vyc  heard  all  the  feeble 
excuses.  Whine,  whine,  the  kids 
today,  etc.  Well,  the  Japanese 
kids  today  are  going  for  ham  ra- 
dio in  one  hellaccous  way,  and 
they  have  the  same  toys  we  do. 
In  fact,  that's  where  most  of  our 
toys  are  designed  and  built. 

i  suppose  1  should  be  nice  and 

play  it  cool  so  I  don't  screw  up 

Continued  on  page  39 
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See  us  at  Dayton  Hamfest  *97  at  our  new  location;  Booths  476,  477,  478,  &  479 


Now    on    the   World    Wide   Web       http://mfchiganradio.com  E-Mail   at    mirad@pbcs.com 
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Convert  Excess  Equipment  to  CASH    We  buy  good  clean,  used  equipment     Estate  Sales 
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Congress  Orders 
Reallocation  of  13-cm 
Amateur  Radio  Spectrum 

The  104lti  Congress  adjourned  October  3, 1996. 
the  day  alter  the  Senate  concluded  its  business. 
Much  of  the  Important  legislation  in  the  final  hours 
was  wrapped  into  the  2.000-page  omnibus  budget 
resolution,  HR  4278. 

Unfortunately,  the  following  language  was  in- 
cluded in  this  biiJ— now  Pubtic  Law  104-2QB.  This 
bilf  was  signed  Into  law  by  President  CTinton  on 
October  4, 1996.  Here  is  the  text  of  the  legislation: 

TrUe  Ni— Spectrum  Provistoos 

Sec  3001.  Competftive  Bidding  for  Spectmm 

(a)  Commission  Obligation  to  Make  Additional 
Spectrum  Available^ 

The  Federal  Communications  Commission 
shall— 

(1)  reatlocaie  the  use  of  frequencies  at  2305- 
2320  megahertz  and  2345-2360  megahertz  to  wire- 
less services  that  are  consistent  with  international 
agreement  concerning  spectrum  allocations:  and 

(2)  assign  the  use  of  such  frequencies  by  com- 
petitive bidding  pursuant  to  section  309{j)  of  the 
Communications  Act  of  1934  (47  USC  309(j)), 

(b)  Additional  Requirements— 

tn  making  the  bands  of  frequencies  described  in 
subsection  (a)  available  for  competitive  bidding,  the 
Commission  shall— 

(1)  seek  to  promote  the  most  efficient  use  of  the 
spectrum;  and 

(2)  take  into  account  the  needs  of  public  safety 
radK3  servkied. 

(c)  Expedited  Procedures— 

The  commission  shall  commence  ihe  competi- 
tive bidding  for  the  assignment  of  the  frequencies 
described  in  subsection  (a)  (I)  no  later  than  April 
1 5, 1 997-  The  rule  goveming  such  frequencies  shall 
be  effective  immediately  upon  publication  in  the 
FederBl  Register,. 

(d)  Deadline  for  Collection— 

The  Commission  shall  conduct  the  competitive 
bidding  under  subsectron  (a)(2)  in  a  manner  that 
ensures  that  all  proceeds  of  the  bidding  are  depos- 
ited in  accordance  with  section  309(j)(e)  of  the  Com- 
munications Act  of  1934  not  later  than  September 
30.  1997. 

What  does  this  language  mean?  On  the  surface 
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Help  Wanted:  Dayton  Youth 
Forum 


New  Yori^  City— Educator  Carole  Perry  WB2MGP 
win  be  moderating  the  popular  Dayton  Youth  Fo- 
rum on  May  17th.  She  is  looking  for  articulate,  en- 
thusiastic young  people  (8- IB  years  of  age)  who 
would  like  to  be  presenters.  Please  call  Carole  at 
(718)  761-5733  as  soon  as  possible. 


it  appeafs  to  mean  that  Congress  and  President 
Clinton  have  authorized  the  2305  to  2310  MHz  seg- 
ment of  our  Amateur  Band  to  be  transferred  into 
the  pool  for  auction  and  competitive  bidding  to  com- 
mercial interests,  and  that  it  will  be  removed  from 
the  Amateur  Radio  Service.  That  still  leaves  the 
2300-2305  IVIHz  segment  for  Amateur  operations... 
at  least  for  the  moment.  At  this  time  no  one  knows 
exactly  when  the  2305  to  2320  MHz  band  will  be 
auctioned  and  if  the  2X5  to  2310  MHz  segment 
wilt  be  removed  from  Amateur  use.  The  new  law 
requires  the  competitive  bidding  to  begin  within  six 
months. 

According  to  Brad  Wyatt  K6WR,  ARRL  Pacific 
Division  Director,  the  League  had  worked  with  ihe 
key  Congressionai  members  10  avoid  this  out* 
come— and  hoped  that  they  would  be  successful. 
During  the  final  two  weeks  of  the  I04th  Congres- 
sional session,  ^..the  ARRL  repeatedly  submitted 
written  and  verbal  statements  to  the  key  Congress- 
men asking  that  Congress  stay  out  of  the  direct 
spectrum  allocation  business  as  it  has  in  the  past,* 
But,  it  was  to  no  avail. 

Congress  has  now  directed  that  the  13d!i  spec- 
trum should  be  quickly  reassigned  as  pan  of  the 
budge!  and  dedcit  reduction  process.  In  short,  the 
radio  spectrum  represents  ''big  dollars"  to  the  US 
treasury.  Commercial  interests  have  already  paid 
more  than  S20  billion  to  the  government  in  recently 
held  spectrum  auctions.  And  you  can  certainly  ex- 
pect this  trend  to  continue.  "Sell  everything  in  sight' 
continues  to  be  the  policy... 

TNX  to  Tt]e  Rsp&ater,  November  1996,  which 
copied  it  from  the  WSYi  Report  dated  Nov,  1. 1996, 


Worked  All  Parish  Award 


Since  Louisiana  is  the  only  state  in  the  US  that 
uses  parishes  as  its  primary  politicaj  subdivision  (in- 
stead of  counties  or  boroughs)  and  Baton  Rouge  is 
the  capital  city  of  Louisiana,  the  Baton  Rouge  ARC 
has  decided  to  sponsor  a  Worked  All  Pansh  Award. 
This  award  ^s  being  offered  as  an  effort  to  stimulate 
activity  on  the  high  frequency  bands,  and  will  in- 
clude an  attractive  certificate  suitable  for  framing^ 

Copies  of  the  Rules  and  Requirements  are  avail- 
able by  sending  an  SABE  to  the  6RARC  Awards 
Committee  a\  PO.  Sox  4004,  Baton  Rouge  LA 
70821 

TNX  L.  Wayne  Gordon  K5E0A,  President, 
BRARC. 


Phase  3-D  Launch 
Now  Set  for  July,  1997 

Silver  Spring  MD  (AM3AT  News  Service)— A 
published  report  released  on  Tuesday.  December 
17th  by  the  European  Space  Agency  (ESA)  has 
shed  new  light  on  the  planned  launch  date  for 
AMSATs  phase  3-D  international  satellite  aboard 
the  next  flight  of  the  Ariane  5  booster,  Ariane  502.    [ 


Foflowing  a  plan  of  action  set  in  motion  fast  Sep- 
tember among  ESA.  the  French  Space  Agency 
(CNES)  antj  Ihe  firms  concerned  in  building  the 
rocket,  a  detailed  timetable  for  operations  leading 
up  to  Ariane  flight  502  has  now  been  established 
by  these  organizations. 

ESA  reports  that,  while  each  individual  opera- 
tion will  require  very  close  analysis,  the  Ariane  502 
launch  is  now  scheduled  lor  early  July.  The 
last  qualification  launch  of  the  Ahane  5.  Anane 
503,  managed  by  ArianeSpace,  has  now  been 
schedufed  for  November  1997* 

AMSAT'NA  President  Bill  Tynan  W3X0  wel- 
comed the  news,  saying  that.  ^IX  gives  us  a  definite 
goaJ  to  shoot  for  in  our  preparations  of  the  Pfmse 
3-0  spacecraft;  however,  every  month  the  launch 
is  pushed  back  means  more  funds  are  needed." 
Bill  noted  thai  a  letter  is  currently  going  out  to  all 
AMSAT-NA  members  asking  for  additional  €on\n- 
butions  to  the  project.  He  emphasized  that.  *lt  is 
particularly  important  to  the  successful  completion 
and  launch  of  Phase  3-0  that  recipients  of  this  let- 
ter respond  as  generously  as  they  can." 

AMSATis  a  not-for-profil,  501(C)(3)  educational 
and  scientific  organisation  that  was  first  chartered 
in  Washington  DC,  USA.  Us  ob|ectives  include  pro- 
moting space  research  and  communications  by 
building,  launching  and  controlling  Amateur  Radio 
spacecraft.  Since  its  founding,  over  25  years  ago, 
many  other  iike-minded  organizations  have  been 
fomied  around  the  world  lo  pursue  the  same  goals 
and  who  now  also  bear  the  Af^SAT  name.  Often 
acting  together,  these  groups  have  used  predomi- 
nantly volunteer  labor  and  donated  resources  lo 
design,  construct  and.  with  the  added  assistance 
of  government  and  commercial  space  agencies, 
successfully  launch  over  two  dozen  Amateur  Ra- 
dio communications  satellites  into  Earth  orbit. 

The  Phase  3-0  satellite,  now  under  construction 
with  the  help  of  over  a  dozen  AMSAT  groups  on 
five  continents,  will  be  the  largest,  most  complex. 
and  most  expensive  Amateur  Radio  satellite  ever 
bulh. 

In  North  America,  for  more  infonnatfon  contact; 

Af^SAT-North  America 

Keith  Baker  KB1SF,  Executive  Vice  President 

1324  Fairgrounds  Road 

Xenia  OH  45385-9514  USA 

Phone/Fax:  513^29-5325 

[kblsf^amsai-Org] 

In  Europe: 

AMSATGermany 

Werner  Haas  DJ5KQ.  Vice  President 

Holderstrauch  10 

0-35041  Marburg,  Germany 

Phone:  (06421)684121 

Fax:  (06421)  285665 

[dj5kq@amsal.org] 

TNX  AMSAT 


Hams  Want  Morse  Code 


The  numbers  are  in,  and  by  a  wide  margin  hams 
say  that  they  want  the  Morse  code  to  stay,  in  a  re- 
cent survey  conducted  by  the  American  Radio  Re- 
lay League,  amateurs  have  made  their  feelings 
known.  Sixty-two  percent  of  ARRL  members  poJied 


said  yes  to  Keeping  ifie  code,  while  ihtrty  percent 
said  no„  Of  all  amateurs  polled,  members  and  non- 
members  alike  fifty-four  percent  said  yes  to  keep- 
ing t  fie  code,  while  thirty*seven  percent  said  no. 
In  mis  era  of  tlie  popular  No-Code  Tech  license, 
amateurs  say  no  to  the  total  no-code  licensing. 

The  bottom  line:  In  months  pasl  some  high- 
ranking  officials  have  publicly  hinted  that  the  ARRL 
might  not  be  opposed  to  expansion  o(  privileges 
for  no-code  hams.  As  a  result  of  this  survey,  when 
the  League  goes  to  WRC  '99,  it  will  have  to  stand 
its  ground.  It  will  t>e  forced  to  say  no  to  those  ad- 
min tstfations  whose  telecommunications  leaders 
say  that  if  s  time  to  delete  the  Morse  code  as  a 
testing  requirement  for  getting  ham  radio  voice 
operating  privileges  on  bands  below  30  MHz. 

Found  in  SARA  News,  January  1997,  with  TNX 
to  Newsiine  Radio,  CBBS  Edition  #1006, 12/6/96. 


FCC  Exams  2001  ? 


Considering  the  general  directfon  in  which  Ama- 
teur Radio  seems  to  be  heading  and  the  climate 
that  exists  at  the  ARRL  and  FCC.  I  propose  the  fol- 
lowing to  be  used  as  the  officral  examiination  form 
by  the  year  2001,. 

FCC  Examination  Form  For  All  Classes  of  Ama- 
teur Radio  Operation— Jan,  t,  2001.  Pick  one  or 
more  of  the  answers  as  appropriate. 

1)  A  "ham"  is: 

a.  A  delectable  dish  served  for  Christmas  or  with 
eggs  for  breakfast. 

b.  An  uplifting  phrase  found  in  operations  manu- 
als for  Japanese  amateur  equipment,  meaning, 
""'H'onorable  'AM'erican,"  usual iy  applied  to  the 
operators  of  said  equipment. 

2)  A  ^rig"  is: 

a.  A  device  used  to  dig  wells,  usually  for  water, 
but  if  you  are  lucky,  perhaps  for  oil, 

b.  A  device  used  to  send  electrical  signals  around 
tie  world  Archaic  definition;  "used  to  communicate 
wMl  CW,  RTTY,  AM.  or  SSB.^ 

Note:  Since  communication  has  long  since 
ceased  to  be  an  objective  of  amateur  radio,  we 
at  the  FCC  will  not  consider  eittier  answer  to  be 
incorfect.  This  is  a  f  reeb*e,  not  a  trick  question. 

3)  An  "antenna"  is: 

a.  A  wire  strung  between  the  rafters  In  your  attic. 

b.  A  iiagpote"  with  a  strange  black  box  attached 
to  the  base. 

c.  A  large  array  of  tubing,  wire  and  insulating 
material  held  from  50  to  200  feet  in  the  air  by  a 
device  called  a  lower."  Due  to  widespread  ordi- 
riances.  these  are  exlremely  rare,  and  found  only 
in  the  remote  comers  of  the  desert  Southwest, 

A)  ^TVt"  is: 

a.  Any  form  of  interference  whatsoever  that  Is 
blamed  on  the  operation  of  an  amateur  radio  sta- 
tion. This  can  occur  whether  the  station  is  on  the  afr 
or  not. 

b.  An  abbrevsaticn  for  the  Tennessee  Valley  in- 
quisition, a  fierce  battle  for  tower  rights  that  look 
place  in  the  late  1 990s. 

5)  "Guy'  is: 

a.  A  person  you  meet  on  the  street  and  ask  about 
the  time,  as  in  ''Hey,  Guy,  what  time  is  it?" 

b.  A  wife  used  to  hold  up  a  lower  in  winds  of  25 
mph  Of  less. 


Its  use  is  considered  to  be  optional  by  most 
amateur  operators. 

6)  'Ground''  is: 

a.  What  a  tower  crashes  into  when  the  winds 
reach  30  mph  or  more. 

b.  What  keeps  Japan  from  being  Line  of  Sight 
from  here  in  the  good  ole  U.S.  of  A.) 

7)  ^^Packet"  is: 

a.  A  grand  experiment  in  digital  communications 
that  started  in  the  early  1980s  but  ground  to  a  halt 
because  of  too  much  Infighting  among  SYSOPS. 

b.  Something  you  put  your  letters  into  when 
you  really  want  the  message  to  gat  where  it  is  sup- 
posed to  go.  Stamps  are  applied  to  the  outside 
of  this  packet  and  in  a  few  days  it  arrives  at  its 
destination.  Just  like  magic! 

8)  A  "computer"  ts: 

a.  A  device  that  has  lured  potential  amateur 
radfo  operators  away  ffom  the  hobby  by  the 
thousands. 

b.  An  enormous  waste  of  time  and  energy,  but^ 
l?ke  women,  Ta  cani  live  with  ihem,  ya  can't  live 
without  Ihemr 

9)  A  'printer"  Is: 

a.  Someone  who  works  for  the  newspaper. 

b,  A  device  attached  to  a  computer  to  accurately 
translate  the  tones  received  from  the  sending  sta- 
tion into  atl  the  typos,  misspellings  and  grammati- 
cal errors  as  they  were  originally  entered  by  the 
operator, 

10)  ^Electronics"  is; 

a.  A  mystical  art  that  no  one  understands 
anyway,  so  why  try  to  define  it? 

b.  All  of  the  above. 

c.  None  of  the  above. 

Congratulations*  If  you  gave  any  answer  at  alt  to 
70%  of  the  questions  above,  you  are  worthy  of  be- 
coming an  amateur  radio  operator  Just  fill  out  the 
form  on  the  other  side  of  this  exam  and  send  it  in  to 
tl>e  FCC  offices  stKtwn  at  the  bottom  of  the  fomi. 

TNX  Q- fiver,  January  1997»  who  got  it  from 
Ki4QJ  BBS,  who  got  ft  from  Jim  Stanicek  AG3Y. 
who  hopes  Ihat  none  of  the  above  will  be  true  in 
20011 


FCC  Plan  Would  Ease 
International  Operating 


The  FCC  has  proposed  amending  the  Amateur 
Radio  rules  to  make  it  easier  for  hams  holding 
a  European  Conference  of  Postal  and  Tetecommu* 
nicalion  Administration  (CEPT)  radfo-amafeur  li- 
cense or  an  International  Amateur  Radio  Permit 
(lARP)  from  certain  countries  in  Europe  and  the 
Americas  to  operate  during  short  vtsits  to  the  US.  If 
ffnaJly  approved,  hams  would  be  able  to  operate  for 
short  periods  in  participating  countries  without  first 
obtaining  another  license  or  permit  from  the  host 
country. 

The  FCC  says  the  arrange^enl  is  intended  to 
make  it  easier  for  US  hams  to  operate  statfons  tem- 
porarily in  several  countries  in  Europe,  Central  and 
South  America.  Likewise,  hams  (rom  those  coun- 
tries  would  be  allowed  to  operate  stations  in  places 
where  the  FCC  regulates  ham  radio.  "We  tjelieve 
that  US  participation  in  both  the  CEPT  agreement 
and  the  CITEL/Amateur  Convention  would  benefit 
US  amateur  operators  who  travel  to  Europe  and  to 


the  Amehcas."  the  FCC  said  in  rts  discussion  of  WT 
Docket  96-188, 

Operating  authority  by  CEPT  or  lARP  holders  in 
the  US  would  be  for  ^'up  to  180  days  within  the  pre- 
ceding five  years."  The  two  classes  of  CEPT  li- 
censes would  correspond  either  to  Amateur  Extra 
or  Technician  class.  Resident  aliens  or  US  citizens 
could  not  operate  in  the  US  under  a  CEPT  license 
or  lARP 

Last  year,  ARRLpetrtioned  the  FCC  toimptement 
the  CITEUAmateur  Convention.  The  League  also 
asked  the  Commission  to  acknowledge  arrange- 
ments to  be  made  between  the  ARRL  and  the  De- 
panmeni  of  State  to  issue  lARP  documents  to  US 
citizens  for  use  in  other  CtTEL  countries.  The  FCC 
has  asked  the  State  Department  to  apply  for  par- 
ticipation in  the  CEPT  Agreement  as  a  non-CEPT 
country  and  expects  the  agreement  to  be  concluded 
this  year. 

E-maif  comments  should  mention  "WT  Docket 
No.  96  188"  on  the  subiect  line  and  should  be 
addressed  to  mdepont#fcc.gov.  Include  your  full 
name  and  Postal  Service  mailing  address  in 
the  message  text.  Mail  written  comments  to: 
Office  of  the  Secretary,  Federal  Communications 
Commission,  Washington  DC  20554— de  FCC. 

From  CARS.  The  Clearwater  Connection. 
October.  1996. 


There's  a  Moral  Here... 


"Well,  hello,  Doug,  good  to  see  you.  We've  been 
trying  to  reach  you  for  several  days  nowP 

'That's  interesting,  Mike- 1  don't  undei^tand  why, 
I  have  a  telephone,  call  waiting,  call  fanvarding. 
caller  I0»  an  answering  machine,  a  pager,  facsimile 
machine,  E-mail,  all  the  amateur  radio  bands  from 
160  to  2  meters,  packet  radio,  slow  scan  TV,  and, 
of  course,  my  portable  cetlular  phone!' 

"Sorry,  Doug,  but  I  simply  rang  your  front 
doorbeil.  It  must  not  be  wofkingr 

TNX  KB8QLT  from  March  1 997^s  Tuned  Circuft 
monthly  bulletin  of  the  LAnsa  Qreuse  ARC. 


Radio  Bookshop 


Phcine  WI(J-274^7-,^7:^  or  r,o^924-W),sa,  FAX  fi03-i>24-li6lJ. 
fiee  order  rorm  on  pagi^  SS  ftir  ixdering  inlomiiitioc). 


Rene's  Books 


NASA  Moaned  America.  Rene  makes 
an  airtight  case  that  NASA  never 
landed  anyone  on  the  moon.  Ridicu- 
lous, of  course,  so  maybe  you  can  be 
the  first  Eo  find  fault  with  Rent's  30 
''gotchas."  He  sure  convinced  Wayne. 
$25, 

The  Last  Skeptic  of  Science*  Rend 

blows  holes  in  one  cherished  scieniific 
dogma  after  another.  Do  you  believe 
there  have  been  ice  ages?  Thai  the 
moon  causes  the  tides'*  That  the  iron 
core  of  earth  causes  its  magnetic  field? 
That  the  iransmulation  of  elements  is 
t  difficult?  Another  $25  well  spenu 
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Ntunbef  to  on  your  FsedbBck  card 


Build  an  Audio  Multiplexer  for 
Your  Frequency  Counter 


Count  CTCSS  lories  without  expensive  commercial  equipment. 


Roland  Burgan  KBSXI 

RR1,  Box  43 

Hancock  Mt  49930 

rburgan@up.net 


Tired  of  struggling  with  luw-end 
audio  frequency  counter  read- 
ings, but  mn  ready  lo  shell  out 
money  for  an  expensive  audio  prcscaler? 
Here's  a  much  cheaper  atlcmalive. 


The  prubkni 

Obtaining  an  accurate  reading  of  re- 
peater CTCSS  (Continuous  Tone  Coded 
Squelch    System)  or  tone-burMt    audio 


tones  can  be  very  diniculi.  If  the 
counter's  gate  time  is  set  to  read  out  to  0, 1 
Hz,  then  usu^ly  the  acquisition  time  re- 
quired is  too  long.  If  the  gate  lime  is  short- 
ened SLs  much  as  pi>sbiblc,  iJie  accuracy 
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Fig\  I.  Schematic  for  the  Audio  Multiplexer, 
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MFJ  HF/VHF  SWR  Analy 

wHIi  RF  Resistance  Meter 

Read  your  antenna  SWR  from  1.8-170  MHz .  • .  10-digit  LCD  frequency  counter , , . 
RF  Resistance  Meter^ ,  • .  smooth  reduction-drive  tuning , . .  simple-to-use , , . 

For  fi«e  manual  write  or  call  MFJ, 


What  the  MFJ-259  Does 

The  MFJ-259  gives  you  a 
complete  picture  of  your  antenna's 
peif ormance  anywhere  feelween  1 .8 
and  170  MHz  -  you  can  even  check 
SWR  outside  Ihe  ham  bands 
wkhouE  violating  FCC  rules.  Set 
the  bandswitch  and  tune  the 
dial— just  like  your  transceiver 
SWR  is  displayed  instantly! 

RF  Resistance  Afeto^ 
Does  2: 1  SWR  me^n  25  ohms  or 


tower  and  watch  SWR  change 
instantly  as  yoii  maike  each  adjust- 
ment. You'll  know  exactly  what  to 
do  by  simply  watching  the  display, 
"lune  critical  HF  mobile  an  ten- 


Tkke  It  Anywhere 

The  MFJ-259  is"fully  portable, 
powered  internally  by  8  A  A  bat- 

t^....  ^^  r^^r^^A^     «.;ti,^..t  .„K;„.,t; teries  or  1 10  VAC  with  MFJ-1312B, 

nas  m  seconds  -  without  su^ectmg    jj^.gS.  It's  in  a  mgged  all  metal 
your  transceiver  to  high  SWR  ^^^-^^^  ^^  ^  ^^      4x2V2x6V. 

^J^T^T^aT  ^"^^"^'  i"  ^  ^  inches.  Take  it  to  remote  sites,  up 

SWR  bandwidm  on  a  smgle  band.  ^^  ^^  DX-peditiofis  --  any/ 

or  analyze  multiband  performance  ^^^^^  antennas  are  located, 

over  the  entire  spectrum  fromL8  to  ^ 


nOMHzf 

Measure  inductance. 


For  rough  service,  pick  up 


a 


100  ohms?  The  new  MFJ -259  ieils    capacitance,  resonant  frequency  of 


MFJ-259  If  you  work 

$^^Cfc&5  with  aniennas.  MF5'^ 

revolutionary  new 
SWR  Analyzer^  is  the  best  invest- 
meni  you'll  ever  make!  Now  you 
can  diagnose  a  wide  range  of 
antenna  problems  instantly  with 
one  easy-to-use  inslmmcnt. 

1^-170  JHUIx  SWR  ibHriyrcn- 

MFJ-249     MFJ^249  HFP/HF 
$2  i  QM  SWR  Analyzei^  has  all 

the  features  of 
MFJ-259  but  less  RF  resistance 
meter.  Includes  1.8-170  MHz 
con  tinuo  u  y  coverage^  1 0-  digit 
LCD  frequency  counter  and 
smooth  vernier  tuning. 


you  at  a  glance! 

Now  you  can  measure  RF 
resistance  up  to  500  ohms  at 
minimum  SWR  —  instantly  ~  on 

MFJ's  exclusive  side-by-side  RF 
Resistance  and  SWR  Meters! 

Take  the  guesswork  out  of 
building  matching  networks  and 
baluns  for  your  antennas* 

Watch  the  effects  of  spacing  on 
radiation  resistance  as  you  adjust 
your  antenna. 

Here's  WhM  You  Can  Do , ., 

Find  your  antenna's  true 


tuned  circuits,  transmission  line 
velocity  facior/impedance/loss.Test 
RF  chokes,  transformers,  baJuns. 

Adjust  your  tuner  for  a  perfect 
1:1  match  without  creating  QRM. 

And  this  is  only  the  beginningj 
The  MFJ-259  is  really /f?wr  lest 
instruments  in  one:  an  accurate  RF 
signal  generator,  a  high  resolution 
1 70  MHz  frequency  counter,  RF 
Resistance  Meter'"*  and  an  SWR 
Analyzer^. 

fh^  Manual 

MFJ  compmhensive  18  page 
instruction  manual  is  packed  with 


MFJ-209      MFJ-209  HFA'HF 

A  W5F      same  as  MFJ-259 
without  LCD  frequency  counter 
and  RF  resistance  meter.  Has  jack 
for  external  frequency  counter. 
MFJ-249/MFJ-209  are  4x2V2x6V4 
inches  and  uses  S  AA  cells  or  1 10 
VAC  with  MFJ- 131 2B,  SI 2,95. 

10-160M  SWR  AfMfynr- 

MFJ -207       If  you  Ye  an  HF  man,  this 
$ytMS  compact  MFJ-207  HFSWR 
'  ^      Analyzer^  w  ill  help  you  build 
1M60  Meters  antennas  that'll  make 
working  DX  almost  routine. 

Just  plug  in  your  coax  to  find  the 
SWR  of  any  HF  antenna  on  any  ham 
band  10-160  Meiers,  Has  jack  for 
external  frequency  counter  7V2x2V2x2  V4 
inches. 

Bondswif  cA  Dip  Nkeimr 

MFJ-^03       ''^  MFJ-203  is  a 
"^^   "      i^-nSi\i\'^  B€mdswitcked  Dip 
99      Metef^"*  that  covenv  all  ham 
bands  from  160-10  Meters. 
There  arc  no  plug-in  tuning  coils  to  keep 
up  with  or  break. 

Has  detachable  coupling  coil,  dual 
FET  oscillator,  op-amp  meter  amplifier 
and  jack  fur  external  frequency  counter. 
7V::x2y2x2'/4in. 


resonant  frequency  from  the  shack,  ^^^^  applications  --  all  explained  in 
lune  Ihe  antennas  on  your  ^m^l^  language  you  can  underemnd! 

terrying  INMidi  wHi  Whdow 

MFJ-29B         'r****  y*^"*' 
*2  J.^5  MFJ-259/249/209 

^^      SWR  Analyzer^ 

anjnvhere  with 

this  custom 

Carrying  Pouch 

Mad^  with  a  special 

foam-filled  fabric,  it 

cushions  blows,  deflects  scrapes,  and  protects 

knobs,  meters  and  displays  from  harm. 


convenient  MFJ -29B,  $24. 
padded  carrying  pouch  to  keep  your 
MFJ-259  close  at  hand  and  looking 
like  new. 

How  Good  is  the  MFJ-259? 

MFJ  SWR  Analyzers^  work  so 
good,  many  antenna  manufacturers 
use  them  in  their  lab  and  on  the 
production  line  —  saving  thousands 
of  dollars  in  instrumentation  costs! 
Professional  installers  and 
technicians  use  them  worldwide. 

Get  More  by  Paying  Less 

With  die  MFJ'259,  you  get  full 
1 ,8  lo  1 70  MHz  coverage,  simple 
operation,  instantaneous  readings, 
a  high  accuracy  frequency  counter 
and  MFJ's  exclusive  RF  Resistance 
Meter^-  all  for  a  low  $239.95. 

Dip  Meter  Adopter 

MFJ.66         Plt»S  a  dip  meter 
$4  A95  coupling  coil  into  your  MFJ 


SWR  Analyzer^  and  turn  it 
into  a  sensitive  and  accurate 

bandswiiched  dip  meter 
With  a  dip  meter  you1! 

save  time  and  take  the 

^_^_       guesswork  out  of  winding 

coils,  measuring  inductance  and  capacitance, 
measuring  velocity  factor  and  electrical  lengths 


Clear  protective  frequency  display  window   of  coax.  Determine  resonant  frequency  of 
and  cutouts  for  knobs  let  you  use  it  without         i""^^  circuits  and  measure  O  of  coils.  Set  of 
taking  it  out  of  pouch.  Fully-adjustable 
webbed  fabric  carrying  strap  has  snap  hooks  on 
both  ends.  Wear  around  waist  or  over  shoulder 

Keep  your  analyzer  safe  and  looking  new! 

MFJ-29.  SI 9.95,  no  window  or  cutouts. 


two  coils  cover  L8-170  MHz  depending  on 
vour  MFJ  SWR  Analvzer"^. 


Free  MFJ  Ccitalog 


Write  or  call . . .  800-647-1800 


lU 


2  Meter  SWRAmdy^r' 

MFJ-208        MFJ-208  2  Meter  VHF 
$^Q95  SWR  Analyzef"  finds  the 

■  ^      SWR  of  any  antenna  from 
1 38-156  MHz.  Jack  for  external 
frequency  counter.  7V2x2V^2V4  inches. 

For  Ommercial  VHF  Radio 

Same  as  MFJ-2C)8  but  for 
comnwaial  VHF.  MFJ-217.  S79.95, 
covers  30^50  MHz  and  MFJ-218, 
$79,95,  covers  150-170  MHz. 

MFJ  Antenna  Bridge 

MFJ-  "^04  B       Gr^t  for  determinin  g 
%^g%^m  feedpoint  resistance  of 

#9      antennas  and  for  desigtiing 
impedance  matching  networifs.  Measure 
RF  resistance  up  to  500  ohm.  Covers  all 
ham  bands  160-10  Meters.  Built-in 
resistance  bridge,  null  meter,  tunable 
oscillaior-driverj  frequency  counter  jack. 
7^2x2 '/2x2V4  inches.  Use  9  volt  banery  or 
1 10  VAC  with  MFJ-1312,  $12,95, 


440  Mite  SWR  AiMlyzei-' 

MFJ -2 19       Read  SWR  of  any  antenna 
$AQ95  420  to  450  MHz  -just  plug 

*'  ^      coax  of  your  antenna  into 
SO-239  connector,  set  frequency  and 
read  SWR,  Uses  microwave 
integrated  circuits  and  microstrip 
technology.  Jack  for  external 
frequencv  counter.  7y2x2V2x2'/4  In, 

MFJ-2i9N,  S99.95,  sames  as 
NtFJ^219  but  with  "N"  connector. 

MFJ-2 1 9/2 1 8/2 1 7/208/207/203  uses  9  volt 
battery  or  110  VAC  with  MFJ-i 31 2B.  $12.95. 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TECH(8324) 

*  1  year  unconditional  guarantee  *30  day  money  back 
guararitee  (lesss/h)  on  orders  from  MFJ  •FREE  caiatog 

M  FJ  ENTERPRISES,  INC. 

Box  494.  Miss.  State.  MS  39762 

(601)  323-5869;  S^:30  CST.  MntL-Pti. 

FAX:  (601 )  323-655 1;  Add  s/h 

MFJ . . .  making  quality  affordable 

Prices  and  spedEicaiions  subject  lo  change  ^i99SMfJ  Bttrrprim,  inc: 


Analog  ^ 


-^  Diqita 


Signal  In 


■o 


SI 


Analog        S1-A 
In 


Sl-COM 


Fig.  2.  For  a  single  input,  change  SI  from  an  SPOT  to  a 
DPDT. 


often  proves  inadequate.  Until  now, 
you  had  to  buy  either  a  more  expen- 
sive counter  or  an  expensive  prepro- 
cessing unit  lo  achieve  the  desired 
readout.  But  there  is  a  way  around  the 
problem. 

The  eolation 

If  we  were  lo  multiply  the  low  fre- 
quency audio  by  100.  we  could  then 
get  the  desired  digit  accuracy  in  a  fast 


is  fed  back  lo  the  LJ2  error 
input,  pin  3,  through  the  mul- 
lipIy-by-IOO  dual  decade  up- 
counter,  U3.  a  CD4518BE, 
forcing  the  U2  VCO  (voltage- 
controlled  oscillator)  to  pro- 
duce an  output  100  times  the 
original  PLL  input  frequency 
(pin  14).  A  -5  VDC  power  re- 
quirement for  Ul  is  mei  b> 
U4,  a  555,  operating  as  an  os- 
cillator, whose  output  is  recti- 
fied to  produce  the  negative 
voltage.  U6,  a  negative  volt- 
age regulator,  provides  -5 
VDC.  U5  provides  a  regulated 

+5  VDC  lo  the  rest  of  the  circuit. 

Switch  SI    provides  for  selection  of 

analog  (sine)  inpuL  or  forTTL/CMOS 

square  wave  signals. 

Constructian 

All  parts  are  standard  values,  and 
are  available  from  a  variety  of  parts 
sources.  C5  can  be  two  .01  jiF  in  paral- 
lel. Although  the  Audio  Multiplexer 
may  be  wired  poinl-to-point,  the  use 


^^Remember  to  mentally  adjust  the  decimal  point  two  places... 


ff 


lime  gate.  We  would  only  need  to 
place  the  decimal  potni  properly.  Since 

shortening  the  gate  lime  rcducc>  the 
accuracy  by  one  decade  counter  each 
step  (a  factor  of  ten),  shifting  the  sig- 
nal up  limes  100  restores  the  lost  digit 
accuracy  at  the  fasl  gale.  It  also  adds 
another  digit  of  accuracy,  giving  OJ 
Hz  readings  in  the  fast  gate  mode.  The 
Audio  Multiplexer  will  upconverl  in- 
coming audio  frequencies  through  a 
range  of  20  H/  to  8.000  Hz  (8  kHz), 
and  provide  a  TTL  (transistor-transis- 
tor logic)  output  leveL  The  unit  may 
be  powered  from  any  single  DC  supply 
from  12  to  18  VDC. 

The  circuit 

The  circuit  diagram  fFig,  1)  shows 
the  input  analog  signal  fed  to  a  voltage 
limiter  (R2*  Dl,  D2)  to  allow  inputs  to 
50  VAC.  Ul,  an  NJM360D  hi-speed 
comparator,  amplifies  and  converts  an 
incoming  signal  as  low  as  10  i^V  to  a 
TTL  signal.  The  TTL  signal  then  goes 
lo  U2,  a  CD4046BE  PLL  (phase* 
locked  loop).  The  output  of  U2,  pin  4, 
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f  of  a  printed  circuit  board  is  recom- 
mended (see  Parts  List).  A  metal  box  is 

recommended  if  the  unit  is  to  be  used 
near  transmitters.  The  choice  of  input/ 
output  connectors  is  left  to  the  builder 
Although  the  main  schematic  (Fig,  I) 
shows  a  split  input,  a  single  input  may 
be  used  by  changing  SI  from  an  SPDT 
Switch  to  a  DPDT  (see  Fig-  2},  If  +5 
VDC  and  -5  VDC  is  already  available, 
make  appropriate  connections  at  the 
connection  points  marked  +5  VDC, 
and,  -5  VDC.  U4,  U5,  U6.  and  associ- 
ated power  supply  components  can 
then  be  eliminated. 

Use 

With  no  circuit  adjustments  to  make, 
operation  is  simple.  Just  connect  power,  l 
an  audio  source  (below  8  kHz)  to  the  in- 
put, and  a  frcquenc}  cnunier  to  the  out- 
put. Use  SI  to  select  sine/square  input 
waveform.  Remember  to  mentally  adjust 
the  decimal  point  two  places  to  the  left 
on  the  Ciiunier  readout.  Shielded  cable  is 
reci^nmiended  for  inputs,  lo  minimize 
external  noise. 


Parts  List 

(Unless  specified  otherwise,      ' 
resistors  are  1/4W  and  capacitors 

are  in  fiF.) 

R1 

100 

R2 

2.2k 

R3 

3.3k 

R4 

1M 

R5 

47k 

R6         ' 

4.7k 

R7 

Ik 

R8 

10k 

C1-C3,  C7, 

C12,  C13 

0.1 

C4 

2.2/1 6V 

05         1 

.02 

C6 

22  pF 

C8         ' 

220/25V 

C9 

.047 

C10 

47/25V 

C11        ' 

10/25V 

Dl,  D2 

1N914 

D3,  D4 

1 N4001 

U1 

NJM360D  (hi-speed 
comparator) 

U2 

CD4046BE  (phase- 
locked  oop) 

U3 

CD4518BE  (up- 
counter) 

U4 

555 

U5 

(LM)7805  (+5 

regulator,  1A) 

U6 

(LM)7905  (-5 
regulator.  1A)       ' 

SI 

SPDT  switch 

Hardware,  case,  connectors 

Parts  available  from 

Mouser  Electronics  (East) 

1-800-346-6873. 

PC  board  avai  able  from  FAR 

Circuits,  18N640  Field  Ct., 

Dundee  IL  60118;  (847)  836-9148. 

$5.50  each  +S1 .50  S&H  per  order. 

Visa/MC  accepted  with  $3.00 

service  charge  per  order. 

Number  t3  on  your  foedtiack  c^ncf 


Build  the  Bioelectrifier 

Can  you  heal  yourself  and  take  a  poke  at  the  medical  establishment  at  the  same  time? 


Thomas  M.  Miller  WA8YKN 

314  South  9th  Street 

Richmond  IN  47374 


Back  hy  popular  demand,  this  article  h  reprinted —with  a  new  addendum— from  May  19^* 


One  of  the  first  things  a  new  ama- 
teur learns  is  that  electricity  and 
biology  are  not  very  conipatihle- 
A  brush  with  the  AC  line  can  be  a  pain- 
ful experience,  and  accidenta!  contact 
with  the  high-voltage  supply  of  a  targe 
transmiltina  lube  can  be  fataL  Because 
of  ihis  early  training,  LH;casionalIy  rein- 
forced by  an  unpleasant  accidental  joli, 
it  might  surprise  some  hams  that  liny 
electrical  currents  can  he  beneflcial  lo 
the  human  btxlv. 

For  some  time,  doctors  have  known 
Uiat  passing  a  small  current  through  a 
broken  bone  will  cause  it  li>  heal  faster. 
Damaged  tendons  and  nerves  also  seem 
to  respond  to  this  treatment.  Exactly 
why  this  works  is  not  known,  although  a 
doctor  once  explained  to  me  that  it 
seemed  to  tbcus  the  body's  attention  on 
the  area. 

Recently,  doctors  at  the  Albert 
Einstein  College  of  Medicine  reported 
discovering  Uiat  passing  a  current  of 


only  50  microamps  through  the  blood 
can  prevent  certain  viruses,  notablj  the 
HIV  vims,  frotn  replicating.  The  current 
became  even  more  effective  when  the 
polarity  was  reversed  several  times  a 
second.  The  implications  are  enormous. 
Unfortunately,  there  has  been  very 
little  inieresi  in  this  phenomenon  by  the 
medical  communitv.  Those  of  us  who 
read  Wayne  Green's  editorials  have  be- 
come aware  of  a  simple  device  which  in- 
troduces a  small  electrical  current 
through  the  legs  by  placing  electrodes 
on  the  ankles.  Since  the  arteries  in  the 
legs  are  large,  and  the  blood  has  less 
electrical  resistance  than  the  surround- 
ing tissue,  this  technique  results  in  most 
of  the  current  flowing  through  the  blood. 
TTiis  is  an  ideal  approach  for  amateur  ex- 
perimentation, since  it  is  toially  external, 
and  the  required  voltage  and  current  lev- 
els are  so  tiny  as  lo  pose  no  danger  I  de- 
cided to  design  such  a  device,  using  a 
sitnple  printed  circuit  board,  and  easily 
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FIGUKE   1    (A) 

Current  flow  ^ith   trajisistors 
Qt   and  Q3  condueLing 
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FIGUfiE    1(B) 

Current  flow  with   transistors 
QE  and  Q4  cooducting 


F%.  /,  Four  Iranxi.storx  are  used  to  reverse  (he  current  flow  by  being  energized  in  patrs. 


Phata  A,  The  Bioelectrifier  with  belt  dip 
and  ankle  elet  trades. 

obtained  parts,  so  that  it  could  be 
duplicated  by  other  amateurs. 

At  this  pinnt*  let  me  state  thai  I  make 
no  medical  claims  for  Ihis  device.  To 
paraphrase  a  famous  Chief  Medical  Of- 
ficer, Ym  an  engineer,  not  a  doctor- 
Si  nee  very  few  doctors  are  electronics 
experts,  there  are  many  who  would  love 
lo  research  the  possibilities  of  this  ap- 
proach to  eliminating  viruses  in  the 
blood,  but  are  unable  to  build  the  needed 
experimental  device.  They  need  your  help. 

So  I  present  this  circuit  for  those  wish- 
ing to  help  doctors  experiment  in  an  un- 
known field,  and  also  as  an  interesting 
study  in  design  and  construction. 

Designing  a  Biaelectrifier 

Before  attempting  lo  design  any  de- 
vice, it's  a  gotKl  idea  to  make  a  list  of 
goals.  In  this  case,  it's  a  simple  list: 

(1)  The  device  should  produce  a  cur- 
rent ftow  of  50  microamps  from  one 
ankle  to  the  other.  Experimentation  has 
shown  that  this  requires  30  to  35  volts. 

(2)  It  must  be  capable  of  reversing  the 
current  flow  several  times  per  second. 
This  rate  iihould  be  adjustable. 

(3)  It  must  be  all  solid-state^no 
DPDT  relays  clacking  away,  eating  up 
the  batteries. 
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Photo  B.  Four  circttit  boards  are  etched  on  a  single  piece  of  copperclad  and  are  cut  apart 
iifter  driilmg. 


(4)  li  must  he  small,  light,  and  easy  to 
carry,  The  ideal  Ibnii  would  look  like  a 
pocket  pagen 

(5)  IL  must  have  a  low  currcni  drain  for 
long  life  from  small  batteries, 

(6)  It  must  be  as  simple  and  iDexpM- 
sive  as  possible,  so  that  it  may  be  easily 
reproduced- 

This  last  goal  is  one  of  the  most  important 
in  daiigning  any  device  ur  ciicuiL  U  is,  in  fact, 
Occam*s  Razor,  a  corollarv  'A'hich  states  thai 
when  there  arc  many  ways  to  solve  a  pmb- 
lem,  the  best  solution  is  the  simplest  one. 

At  first  glance,  it  would  be  tempting  to 


use  logic  chips,  or  perhaps  a  555  limer 
and  a  flip-Hop  to  get  a  variable  timebase 
with  an  equal  on-off  ratio.  However,  this 
direction  leads  to  a  regulated  power  sup- 
ply, high  current  drain,  and  a  complex 
circoit.  Also,  logic  chips  w  ill  not  switch 
35  volts  without  an  additional  driver 
stage.  Remember  rule  number  six..,  the 
simplest  wayl 

Maybe  we'd  be  better  off  starting 
from  the  other  end.  Reversing  polarity 
requires  the  solid-state  equivalent  of  the 
DPDT  relay.  As  it  turns  out,  there  is  just 
such  a  circuil  commonly  used  to  drive 


The  Bioelectrifier 
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MOUSSE  ELECTROmaSr  (800)  346-6873 


Fig.  2,  Schematic  diagram  of  the  Bioelectrifier, 
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and  reverse  DC  motors,  It  uses  four  tran- 
si>iors  in  an  *'H''  configuration,  the  load 
being  in  the  center  (sec  Fig.  1)>  When 
transistors  I  and  3  conduct,  the  current 
Hows  in  one  direction,  while  energizing 
transistors  2  and  4  reverses  the  flow. 
Most  small  switching  transistors  will 
stand  up  to  our  requirement  of  35  volts 
at  50  microamps,  but  here  we  rim  into  a 
new  problem.  For  each  direction,  two 
transistors  are  in  series,  with  the  load  in 
the  middle-  This  creates  a  difficult  bias 
arrangement  to  drive  both  transistor 
bases  equally.  Fortunately,  there  is  a  neat 
solution — the  optucoupler.  This  invalu- 
able device  contains  an  LHD  and  a 
phototransislor  in  one  package.  Enei^iz- 
ing  the  LED  produces  light,  which 
causes  the  phoiotransistor  to  conduct 
No  base  voltage  is  required,  there- 
fore there  are  no  bias  requircmenls, 
Oplocouplers  are  usually  used  to  drive 
another  device,  but  our  requirements  are 
so  small  that  we  can  use  them  as  output 
iransiJ^tors. 

The  cheapest  optoisolators  cost  less 
than  a  dollar  and  will  withstand  over  30 
volts  with  current  ratings  in  the  hun- 
dreds of  milliamps.  For  a  few  cents 
more,  optocouplcrs  are  available  that 
will  withstand  80  volts  or  more. 

With  four  optoeouplers  in  the  output 
of  our  device,  all  that  remains  is  to  alter- 
nately drive  them  in  pairs.  The  sim- 
plest circuit  10  accomplish  this  is  the 
multivibrator— nothing  more  than  two 
general -purpose  transistors,  two  resis- 
tors, and  two  capacitors.  Voltage  is  not  at 
all  critical,  and  since  we  will  be  connect- 
ing batteries  in  series  to  get  35  volts,  wc 
can  tap  off  at  the  9  voll  point  to  power 
the  circuit  While  we're  at  it,  adding  two 
more  resistors  and  two  tiny  LEDs  will  give 
a  visible  indication  of  circuit  operation  and 
warn  us  when  the  battery'  goes  dead. 

Varying  the  frequency  of  a  multivi- 
brator requires  that  two  resistors  be 
varied  together.., no  big  deal.  Two- 
gang  potentiometers  arc  ideal  for  this. 
In  fact,  our  design  goals  do  not  specify 
that  an  equal  duty  cycle  is  required,  or 
even  desired.  Two  trim  pots  will  give 
independent  adjustment  of  the  two 
states  if  this  is  needed.  A  fixed  resistor 
in  series  with  each  poi  will  establish  a 
maximum  frequency  UmU.  preventing 
the  circuit  from  dropping  out  of  oscil- 
lation when  the  pot  is  adjusted  all  the 
way. 

We  no\^'  have  the  basis  of  a  simple. 


Photo  C.  The  Biodectrifter  —  component 
side  of  the  board. 

practical  design:  four  aptocouplers,  iwo 
transistors,  one  dual  poi,  two  capacitors, 
two  LEDs,  and  eight  resistors,  all  of  the 
same  value!  The  schematic  diagram 
is  showii  in  Fig-  2,  Of  course,  we  will 
have  to  add  a  box,  switch,  and  batteries, 
and  some  sort  of  electrodes.  We  also 
need  a  name.  Since  we  arc  experiment- 
ing in  bioclectrics,  let's  call  it  the 
Biuclcclrifier! 

The  printed  circuit  board 

When  designing  a  printed  circuit 
board  for  this  lype  of  project,  a  compro- 
mise must  be  made  between  size  and 
ease  of  construction.  The  board  should 
be  single-sided  with  as  few  jumpers  as 
possible,  and  there  should  be  enough 
room  for  1/4  watt  resistors,  in  case  the 
smaller  1/8  watt  are  not  available.  The 
fma]  design  is  shown  in  Fig«  3, 

In  my  work,  I  design  and  build  a  lot 
of  prototype  circuits,  and  I*ve  settled 
on  an  easy  technique  for  circuit  board 
fabrication,  I  use  a  Computer  Aided 
Design  (CAD)  program  to  creaie  the 
actual  pattern,  and  then  use  the  com- 
puter to  generate  a  mirror  image.  If  the 
board  is  small,  as  in  this  case,  I  will 
then  copy  this  mirrored  pattern  to 
get  the  maximum  number  of  circuits 
from  a  standard  posilive  pre-sensitized 
copperclad  board.  This  mirrored  array 
is  shown  in  Fig.  4,  After  printing  this 
pattern,  I  copy  it  with  a  standard  copy 
machine  and  inspect  the  copy  for 
places  where  the  toner  is  less  than  pure 
black.  These  areas,  if  any,  are  touched 
up  with  a  felt-tip  marker.  When  Tve 
got  a  pattern  that  will  give  a  good, 
pure  black  copy,  I  run  two  or  three 
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MAKE  CIRCUIT  BOARDS 
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WITH  TEC-200  FILM 
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•  Copy  circuit  pattern  on  TEC-200  film 
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With  Complete  Instructions 
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Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  81000A  is  a  thoroughly  engineered,  portable,  insertion  type  wattnrveler 

designed  to  measure  both  FWD/RFL 

C,  W.  pov^r  in  Coaxial  transmission  Tines. 

81000A  is  compnaed  of  a  buili-in  line 
section,  direct  reading  3-scale 
meter  pratected  by  a  shock-proof 
housing  Quick-match  conneclors, 
plus  a  complete  selection  of  plug^n 
elements,  gives  the  FRONT  RUNNER 
reliability,  durability,  flexibility 
and  adaptability  with  a  two  year 
warranty. 

Contact  us  for  your  nearest 
aythorized  Coaxial  Dynamics 
representative  or  distributor  in 
our  world-wide  sales  network, 

COAXIAL 

DYNAMICS, 

INC. 


15210  industrial  Parkway    \ 

Cleveland,  Ohio  44135 

216-267-2233 

1-eOO-COAXfAL 

FAX:  21 6-267*31 42  See  Us  ki  Dayton  -  Booths  401  a  402 

Service  and  Dependability. .  ,A  Part  of  Every  Product 

E-Mail  coaxial@apk.net htt p ://w ww.coa xi al , co m  
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Fig,  3,  The  circuit  board  panem,  shown  actual  size. 


copies  to  warm  up  the  drum,  then 
make  a  final  copy  on  clear  Mylar,  sold 
in  office  supply  stores  for  making  over- 
head projector  displays.  It  may  be  neces- 
sary to  set  the  copy  machine  one  step 
darker  than  normal,  since  machines 
tend  to  vary  in  how  weU  ihey  work 
with  Mylar,  This  copy  can  be  used  as  a 
positive  for  printing  the  circuit  board. 

Using  a  standard  (4.5"  by  6,5 ")  pre- 
sensitized  board,  place  the  Mylar  sheet 
with  the  circuit  board  pattern  loner-stde 
down  on  top  of  the  board.  (The  writing 
should  be  correct — not  reversed!)  Place 
a  piece  of  glass  over  the  Mylar  to  hold  it 
in  contact  with  the  board,  and  expose  it 
for  three  and  a  half  to  four  minutes  using 
an  Ultra  Violet  sunlamp  12  inches  above 
the  board.  Be  sure  to  protect  your  eyes 
during  the  exposure! 

After  the  board  is  exposed,  dunk  it  in 
the  developer  until  all  the  copper  be- 
tween the  traces  is  shiny  and  clean;  this 
usually  takes  around  iwo  minutes,  but 
you  really  can't  overdo  iL  Rinse  the 
board  with  cold  water,  and  it's  ready  to 
etch. 

I  etch  my  boards  with  ferric  chloride 
solution  in  a  tall,  thin  plastic  tank  that  al- 
lows the  board  to  stand  up  vertically. 
The  use  of  an  aquarium  heater  and  air 
pump  will  cut  the  etching  time  in  half. 
Do  not  get  the  etching  solution  on  any- 
thing made  of  metal — -it  will  corrode 
badly.  It  also  stains  everything,  so  wear 
rubber  gloves  and  be  careful! 

After  etching,  clean  the  etch  resist 
from  the  board,  polish  with  steel  wool, 
and  drill  the  holes.  The  individual  pat- 
terns can  be  cut  from  the  board  using  a 
handsaw,  jigsaw,  or  even  by  hand  with  a 
hacksaw  if  that's  all  you  have.  You  now 
have  not  one,  but  four  circuit  boards 
ready  for  construction* 


Building  the 
Bioelectrifier 

Fig,  5  shows  the  parts 
layout  for  the  Bioelectrifien 
Be  sure  to  install  the 
optocouplers  correctly. 
Also,  Uie  very  small  LEDs 
often  do  not  have  a  flat 
spot  to  indicate  the  cath- 
ode, but  instead  have  one 
lead  shorter  than  the 
other  Check  before  cut- 
ting the  leads!  The  long 
lead  connects  to  the 
dropping  resistor. 
There  are  two  ways  that  this  circuit 
can  be  built.  For  experimentation,  the 
device  can  be  mounted  in  a  larger  box, 
potentiometers  used  to  vary  the  fre- 
quency and  current,  and  perhaps  even  a 
microammeter  to  monitor  the  cuuenL 
However,  Fve  discovered  that  il*s  not  al- 
ways wise  to  give  a  device  with  many 
controls  to  a  non- technical  person,  espe- 
cially if  changing  any  of  the  adjustments 
would  nullify  the  experiment.  Also,  we 
want  a  pocket-sized  device,  or  one  that 
can  be  clipped  to  the  belt-  Once  the  oper- 
ating parameters  are  established,  the  re- 
sistance of  the  potentiometers  can  be 
measured  and  the  pots  replaced  with 
fixed  resistors  (I  used  68k),  This  makes 
a  much  smaller  package  possible,  with 
only  a  single  on/off  switch  and  two  tiny 
LEDs  on  the  outside.  I  built  one  in  a  2 
7/16"  by  5-1/15*'  plastic  box  (Radio 
Shack  270-233)  and  mounted  the  swatch 
and  LEDs  in  the  end.  Four  9  volt  batter- 
ies would  not  fit  in  this  box,  but  one  9 
volt  and  two  12  volt  "N''  batteries  will 
fit  with  no  problem,  and  produce  33 
volts.  Radio  Shack  sells  12  volt  alkaline 
"N"  batteries  in  a  package  of  two,  (23- 
1 54)  and  **N"  battery  holders  (270-405). 
I  made  a  belt  clip  from  a  strip  of  steel 
banding  material  and  glued  it  to  the 
back.  I  also  glued  a  two-pole  terminal  strip 
to  the  end  of  the  box  to  connect  the  elec- 
trode leads,  although  a  plug  and  jack 
would  be  fine.  I  used  what  I  had  on  hand. 
Electrodes  for  the  prototype  were  sim- 
ply strips  of  aluminum  foil,  folded  to  form 
two  strips  several  layers  thick,  2  inches 
wide  and  12  inches  long.  Wrapped  around 
each  ankle,  the  foil  was  held  in  place 
by  rolling  the  socks  up  over  iL  Later,  a  bet- 
ter electrode  was  made  by  gluing  alumi- 
num foil  to  strips  of  cloth-backed  vinyl 


upholstery  material,  with  hook-and~loop 
fastener  material  glued  to  the  ends. 

In  either  case,  connect  two  36-inch 
tengtfas  of  hookup  wire  to  the  Bio- 
electrificr's  output  terminals,  and  solder 
a  paper  clip  to  the  other  end  of  each 
wune.  Slip  one  p^)er  clip  over  each  electrode, 
dq>  the  Bioelectrifier  to  the  paiiem's  belt,  and 
your  doctor  is  ready  to  go. 

OK,  it*s  done.  Now  what? 

Even  if  your  doctor  doesn't  know 
anyone  with  the  HIV  virus,  there  are 
many  experiments  he  can  try  with  the 
BioeJeciririen  If  It  works  on  ihe  HIV  vi- 
rus, what  about  others,  such  as  those  re- 
sponsible for  herpes*  Epstcin-Barr, 
colds,  and  flu?  Will  a  few  minutes  a  day 
actually  preveni  colds  and  flu?  What  ef- 
fect will  different  frequencies  have?  The 
long-term  benefits  can  only  be  determined 
by  experimenting  and  recording  the  data. 

It  is  interesting  to  note  that  alt  animal 
Ufc  on  earth  has  evolved  in  the  magnetic 
field  of  the  planet.  Blood,  being  mostly 
water  and  containing  salts  and  iron,  must 
generate  a  tiny  voltage  as  it  moves 
through  this  field.  Is  this  voltage  neces- 
sary for  good  health,  and  can  it  be  dis- 
rupted by  exposure  to  much  more  intense 
60  Hz  electromagnetic  Gelds? 

I*ve  often  wondered,  as  we  think  about 
manned  missions  to  other  planets »  if  we 
will  one  day  discover  that  we  cannot  live 
for  a  great  length  of  time  without  the 
Earth's  magnetic  field.  So  far,  only  a  few 
people  have  ever  left  the  planet,  and  only 
for  a  short  time.  These  astronauts,  how- 
ever, have  found  that  after  a  few  days  in 
space,  the  immune  system  starts  to  shut 
down!  No  one  has  yet  found  a  good  expla- 
nation for  this.  Perhaps  a  small  application 
of  bioclectrics  is  in  order! 

One  interesting  result  reported  by 
Wayne  Green  was  that  when  his  friend 
Beck  used  a  similar  device  for  two  hours 
a  day  instead  of  the  usual  20  minutes, 
just  to  see  if  there  might  be  any  harmful 
effects,  he  started  losing  weight!  The 
weight  loss  continued  until  he  reached  his 
normal  weight,  then  stopped.  Since,  as 
Wayne  has  repeatedly  noted,  many  hams 
appear  to  be  ''eleven  months  pregnant," 
this  could  be  the  biggest  thing  since  FM! 
Perhaps  this  device  wiU  open  new  fields  of 
communication.  Just  adjust  the  frequency 
to  match  the  7  Hz  resonant  frequency  of 
the  Earth  and  tune  your  brainwaves  to  Dn 
Jung's  Universal  Consciousness! 


ELECTROMAGNETIC  MEASURING  TOOL 


New  TriFieSd®  Broadband  Meter  combines  a  broadband  field  stref>gth 
meter  with  an  AC  magnetic  &  electrtc  fieJd  meter  in  a  single  package 
RF  field  strength  setting  (vertical.  10-100Q  V/m  @  100  KHz  -2  5  GHz )  is 
ideal  for  making  near-field  transmrtlef  measurements,  finding  RFJ  on  a 
line,  testing  leaky  microwave  ovens  or  finding  hidden  surveillance  "bugs' 
AC  magnetic  setting  (0.2  -100  milligauss  @  60  Hz,  range  50  Hz  -100 
KHz.  full  3-axrs  magnitude)  tests  for  magnetic  interference  (a  sometimes 
nasty  but  difTiajlt-to-pin-down  problem  with  sensitive  equipment)  lelfs  you 
which  of  several  lir>es  is  carrying  AC  or  pufsed  cunent.  fir>ds  underground 
power  lines,  tells  you  if  a  power  suppfy  or  imnsfomief  is  'onV  wtfiout 
contact  AC  electric  field  setting  (05  -100  KV/m  @  60  Hz.  range  50  Hz 
-100  KHz)  tells  you  which  line  is  'hot"  vs.  "neutrar,  finds  AC  wiring  in  walls. 
ar>d  determines  whether  equipment  is  properly  grounded. 

Includes  standard  &-Vott  battery,   1  year  wamanty    Price  S170  inciudes 
delivery  in  US  ,  Canada   Also  available:  Fow  cost  digFtai  DC  magnetic  & 
electrostatic  field  meters^  air  ion  counters.  CatI  lor  free  catalog. 
Alt  meters  made  in  USA  by  AlphaLab,  Inc  / 1260  South  300  West  / 
SALT  LAKE  CITY  UT  B4101   Tet  800-769-3754  Or  S0 1^87-9492. 
Major  aedit  cards  accepted 


*74c  '7U&<uC  ^<zd^  -  N6WPA 

Losing  your  source  of  power? 

Have  your  old  case  refitted  with  NEW  cells  and  Save! 

Convert  your  pack  to  NiMH! 

Same  size  pack  —  HIGHER  capacity! 

^''Handhelds  ^LapTops  ''^ Commercial  Radios  ""^Camcorders 
*PortabIe  Scanners  *Test  Equipment  *Power  Tools 

*  Any  Special  Application 

NEW  replacement  packs  &  Individual  cells  also  available! 

CaU  for  a  price  Ust! 

jjp  17052  Alameda  Drive     Peras,  CA  92570 

Mi  (909)  789-0830  FAX  (909)  789-4895 


^m 
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Kepro  Circuit  Systems,  Inc. 


With  Kepro! 


To  make  your  own  prototype  printed  circuit 
boards,  call  Kepro  -  for  your  FREE  "How  to 
Make  3  Printed  Circuit  Board"  booklet. 

For  our  catalog  of  products  and  services,  or 
our  easy  step-by-step  "How  To*'  booklet,  call: 

800-325-3878 


Kepro  Circuit  Systems.  Inc,        630  Administer  Drive         Fenton,  MD  63026-2992 
314-343-1630  in  St.  Louis  800-325-3878  FAX  3t 4-343-0668 

Visit  our  NEW  website-  httpi//www.kepro.com 
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All  kidding  aside,  ihere  have  been 
enough  results  from  experiments  to  date 
to  warrant  serious  study,  and,  as  usual, 
mainstream  science  will  continue  to  ignore 
it,  while  sucking  up  government  funds  for 
expensive  and  ineffective  research.  Bui 
breaking  new  ground  is  the  amaieur's 
forte.  We  have  the  icchnica]  skiUs  and  the 
manpower.  Keep  in  mind  ihat  every  new 
field  is  pioneered  by  amateurs — since  the 
professionals  do  not  yet  exist! 

One  final  caveat,,  do  nor  build  Bio- 
electrifieis  and  sell  ihcm  as  medical  devices! 
Tliis  will  surely  bring  unwanted  attention 
Jium  the  wrong  people.  After  all,  these  days 
even  the  U.S.  Department  of  Hcdth  and  Hu- 
man Ser\ices  has  a  S.WJV,X  team!  So  build 
it,  wofk  with  a  doctor  to  experiment  and 
make  sure  to  keep  carctiil  reconls.  Don't 
even  give  one  away  to  someone  who  wants  to 
tiy  It  but  doesn't  Imve  the  skills  to  build  it  un- 
less you  have  ni>  quLilnis  ah>ul  opening  your- 
self to  almost  unlimited  liability.  Remember, 
the  FDA  and  several  other  ^n\  cmment  agen- 
cies have  unlimited  funds  lo  persecute  you, 
and  they  love  nothing  better  than  the  si  ightesl 
excuse  tL>  appear  to  be  working.  The  last  thing 
you  need  is  to  get  the  attention  of  the  buneiiu- 
crals,  who  would  probably  protect  the  in- 
terests of  the  pharmaceutical  cartels  by 


outlawing  bioeleclricily.  requiring  us  all  to 
wear  grounding  straps  on  our  behinds. 

ANSWERS  TO FREQUENTLYASKED 
QUESTIONS  INEWJ 

The  response  to  the  Biaetecirtfier  has 
been  incredible,  Ir's  been  a  year  since  the 

original  ariicle  saw  prim,  atui  I  can  still 
count  on  a  stack  of  letters  every  week.  This 
stack  becomes  a  flood  whenever  Wayne 
guests  on  the  Art  Bell  show.  Since  there  are 
comtnon  threads  to  many  of  these  letters,  f 
thought  f  should  address  some  of  the  most 
frequently  asked  questions. 

Bare  circuit  boards  for  the  Bioelectrifier 
are  available  from  FAR  Circuits,  I8N640 
Field  Court,  Dundee  IL  601 18.  And  no,  the 
phone  has  NOT  been  disconnected,.,  the 
Chicago  suburbs  were  assigned  a  new 
area  code.  Freds  number  is  (847)  83&9I48, 

Unlike  the  Rife  devices,  this  circuit 
achieves  its  effect  with  direct  current. 
However,  the  polarity  must  be  constantly 
reversed  because  the  body  tends  to 
quickly  "charge  up"  and  the  current 
flow  drops  off.  The  frequency  does  not 
seem  to  make  much  difference,  and  I've 
used  rates  from  20  Hz  down  to  02  Hz 
successfidly.  One  fellow  sent  me  a  very 
long  table  of  resistor-capacitor  vidues 


and  wanted  me  to  fill  in  the  frecfueruy 
for  each  combination!  (Yes,  he  was  a 
ham.)  The  time  constant  will  vary 
slightly  with  the  leakage  of  the  transis- 
tors, but  you  can  get  very  close  by  multi- 
plying MEGOHMS  by  MICROFARADS 
to  gel  time  in  SECONDS. 

The  original  ankle  cuffs  lined  with  foil 
made  a  good  'field  expedieru "  electrode, 
but  after  a  time,  the  foil  becomes  wrinkled, 
and  the  resulting  hot-spots  feel  like  titiy 
critters  nibbling  at  your  ankles.  An  alter- 
native is  to  line  the  cuffs  with  2-inch-wide 
hea\y  st€iinless-steel  tape,  available  from 
any  auto  parts  store,  or  by  mail  from  J.C. 
Whitney,  This  tnaterial  is  heaiy  and  pol- 
ished, and  doesn't  wrinkle  easily.  It's  also 
possible  to  take  the  advice  of  Dr.  Hulda  Clark 
atul  wrap  a  layer  of  saltwater-dampened  pci- 
per  towel  between  the  metal  surface  and  the 
skin.  If  the  electrodes  are  working  properly, 
you  can  )feel  100  microatnps. 

By  far  the  best  alternative  is  the  dispos- 
able EKG  electnxle.  These  are  ** peel -and- 
stick"  with  a  non-m^ssy  conductive  jelly. 
These  are  so  gooil  that  you  can  get  fwo  to 
three  times  the  current  flow  and  not  feel  a 
thing!  They  are  available  from  your  doctiw 
or  chiropractor,  or  you  can  order  them 
through  your  pharmacist.  EKG  leads  are 


Fig.  4.  Make  your  own  "positive"  by  copying  this  mirrored  pattern  onto  clear  Mylar  Shown  actual  size, 
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Bioeleotirifier  parts  layout 


ON-OF?  SWITCH 
mi  at  ¥Bg:  U»  duMl   100k  pot     f^*™™"  mmmm  Pm 
tn  iOOt  trtJn  pots,  or  fte«i  |— ©""C)-! 


the  circuii^  amil' 
abiiity,  and  opera- 
tion, remember 
that  I'm  an  engi- 
neer, NOT  a  doc- 
tor. Please  don't 
send  me  a  letter 
detailing  your 
health  problems 
and  asking  for  ad- 
vice. That  would 
put  me  in  the  po- 
sition of  practicing 
medicine  without 
a  license,  and  I 
can 't  do  that! 
For  information 
on  what  others 

have   done    and 
Fig,  5,  Component  side  of  the  board,  showing  the  component  locations   -l^;_  r^^ult^;    ppI 

and  connections,  -„/ 

a  copy  Of  Wayne 


HOTEi  lf¥W  FAMT 
«M  MMCOMMaitaMD  TO 


made  to  snap  onto  the  electrode,  but  small 
alligator  clips  work  just  fine. 

If  yoH  write  to  me  for  information, 
please  include  a  business-size  SASE.  My 
updates  are  now  running  three  pages ,  so 
a  post  card  won 't  da  it. 

While  I  can  answer  questions  about 


Bioeleclrffier  Parts  List 

Pajt(s) 

Mouse  r  # 

Radio  Shack  # 

2  Transistors 

333-PN2222 

276-2009 

4  Optocouplers 

512*4N38 

— . 

2LEDS 

351-3001 

276-026 

1  Dual  Pot 

31VA501 

27  M  732 

2  4JpF 

140XBL16V4.7 

272*1024 

8  Ik  Resistofs 

299-tk 

271-1321 

1  9V  Snap 

12BG310 

270-405 

2  -N"  Holders 

12BH510 

270-405 

1  M^  Po! 

— 

271-211 

1  33k  Resistor 

— . 

271-1328 

Box,  switch,  barteries,  etc. 

Materials  for  Circuit  Boards 

Materials  for  making  your  own 

printed  circuit  boards  are 

ava'lable  from  C'rcuit  Special  sts: 

(800)528-1417 

Part 

Number 

Sensitized 
Boards         | 

PP114 

Developer 

Posdev 

Etchant 

ER-3 

Green  i  AIDS  booklet.  Also,  Dr.  Bob  Beck 
lectures  all  over  the  country,  leaving  a 
trail  of  informative  audio  tapes  and  \\Titten 
reports  in  his  wake.  By  the  way,  Robert  C, 
Beck,  DSc.  and  Robert  O.  Becker,  MD.  are 
NOT  the  same  person! 

An  important  point  brought  up  by  Dr. 
Beck  is  that  when  using  any  bioelectric  de- 
vice, it*s  necessary  to  stay  away  from  toxic 
drugs f  alcohol  and  even  herbs.  An  effect 
called  ELECTROPORATION  can  in- 
crease the  effect  of  these  chemicals  and 
cause  toxic  effects  from  a  normally  harm- 
less dose.  Dr.  Beck  also  stresses  the  impor- 
tance  of  drinking  lots  of  pure  water  before, 
during  tmd  q/kr  using  at^  bioelectric  device. 

I  hope  that  readers  will  share  the  results 
of  their  experiments  with  the  Bioelectrifier. 
You  can  write  to  me,  or  send  me  E-Mail  at 
[thomil@infocom.com  J.  My  Web  site 
[hnp:liwwkvjinfocomjcomiHhomilf]  is  a 
good  place  to  watch  for  new  information, 
which  I  will  post  as  it  arrives. 

-Thomas  M.  Miller  WA8YKN 

NOTE  FROM  W2NSDfI 

I  would  make  a  lot  more  noise  about  this 

except  for  two  things.  Make  that  three. 
Fintt,  I'm  not  an  MD,  so  the  medical  in- 
dustry will  probably  have  no  interest  in 
anything  I  have  to  offer.  Second,  efforts  to 
try  and  bring  down  the  cost  of  medical 
treatments  could  easily  trigger  an  FDA  at- 
tack and  prison .  Third,  I  need  more  people 
to  call  or  write  to  say  they  used  it  with  suc- 
cess. Fve  never  had  anyone  write  and  say 
they  had  tried  it  and  it  didn  'f  work,  but  Fd 
like  more  positive  testimony. 


Gooieit«ck  Lamps  and  Aeeesiories 


Performs  with  consistent 

reliability  providing  dimmer 
controfEed  illumination  for 
late  night  DX'ing. 

Bright,  5  Watt  Halogen  Bulb 

Dimmer  Controlled 

12Vand18Mengths 

Slot  for  Color  Filter 

12  Voft  Operation,  AC  or  DC 

Mounting  Accessory  Options 


Credit  Card  Customers  can  order  by  phone. 

PH  81 0-231  -9546  EXT  202  or 
FAX  810-231-1631 


Send  to: 

Littlite/CAE,  Inc, 

RO.  Box  430 

Hamburg,  Ml  48139-0430  USA 


pMy 


check  or  money  order  is  enclosed. 


Charge:  VISA  or  Mastercard 

Account  No 

Expiration  Date         


Piease  Print  Clearly 


Address 

City 

St^te 


Zip 


Plione 


Sign  Here 
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Numiser  20  on  your  f^&db^ck  ca^ 


Multi-Band  Remotely-Tunable 

Inverted  L  Antenna 

Here's  a  neat  I60-40m  wire  antenna  project  using  flexible  parts-placement  techniques. 


Ronald  Lumachi  WB2CQM 
73  Bay  26th  Street 

Brooklyn  NY  11214-3905 
E-mail:  WB2CQM@JunQ.Coin 


In  the  vast  majority  of  antenna  build- 
ing projects,  it's  safe  lo  assume  thai 
no  two  identically  constructed  arrays 
will  exhibit  the  sanie  electrical  and 
performance  parameters.  Ground  char- 
acteristics, proximity  of  trees,  antenna 
length,  contiguous  buildings,  heighi 
above  ground,  coaxial  cable  loss,  veloc- 
ity factors,  etc,  affect  the  ability  of  the 
system  to  radiate  energy  with  a  perfor* 
mance  level  equal  to  the  criteria  listed  in 
the  reference  source. 

When  I  set  out  to  build,  install  and 
test  a  base-loaded,  remotely-tunable, 
multi-band  inverted  "L"  for  my  home 
QTH,  and  then  duplicate  ihe  project  for 
my  country  location,  little  did  I  realize 
that  the  two  localion;^  had  absoKilely 
nothing  in  common  with  each  other 
except  that  space  was  restricted  for 
antenna  erection.  Ah!  Ignorance  is  bliss! 
I  expected  to  breeze  through  the  in- 
stallation. For  example,  tn  order  to  raise 
the  vertical  portion  of  the  antenna,  Fd 
use  the  tower  in  the  city  and  a  conve- 
nient u*ee  at  the  counU-y  location.  The 
tower  would  he  easy  to  climb  to  attach 
the  supports.  In  the  country  installation, 
a  slingshot,  fishing  pole,  reel,  monofila- 
oicnL  line,  sinker,  pulley,  and  some  ny- 
lon rope  would  make  short  work  of  this 
obstacle. 

So,  in  my  naivelfi,  I  started  on  the  city 
prototype.  Duplicate  capacitors,  coil, 
motors,  and  hardware  were  assembled  to 
address  the  requirements  of  both  base- 
loading  networks.  After  constructing  the 
first  noaiching  network;  wiring  the  entire 
assembly  into  the  ground  system  (in- 
cluding the  piping  of  my  backyard  well 
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and  the  tower  itself);  and  juggling 
components,  the  unit  did  a  more 
than  respectable  job  on  80/40  meters. 
Tweaking  performance  while  surfing 
the  frequency  was  as  simple  as  tog- 
gling power  to  the  remote  motors  and 
tuning  for  low  SWR. 

Confide ni  in  my  skills,  off  I  went  to 
the  country,  armed  with  a  clone  of  my 
successful  prototype.  I  made  absolutely 
certain  thai  all  the  components  were 
carefully  spaced,  firmly  installed,  and 
well  bonded.  Solder  connections  were 
double-checked  for  integrity  and  ihe 
circuitry  was  verified. 

Suffice  it  to  say  that  no  manner  of  ef- 
fort could  get  the  array  to  work.  Rocks, 
instead  of  concrete,  and  trees,  instead  of 
buildings  (and  who  knows  what  else),  all 
conspired  to  make  for  a  monumental 
non-event.  When  every  possible  varia- 
tion and  combination  of  profanity  had 
been  expended  and  a  cooler  head  pre- 
vailed, it  became  evident  that  obstacles 
had  to  be  overcome  by  attmng  compo- 
nent positions  (coil-capacitor  relation- 
ships) to  compensate  for  what  I  now 
knew  10  be  a  vastly  different  set  of  an- 
tenna-matching parameters.  Exasperated,  I 
took  the  unit  apart* 

That  disheartening  disassembly  expe- 
rience, however,  resulted  in  the  develop- 
ment of  Che  construction  techniques  in 
this  article.  In  a  nutshell  it's  a  system 
of  breadl)oarding  using  jumper  cables, 
rather  than  hard  wiring.  It's  easy 
to  change  component  configurations 
within  a  circuit,  on  a  temporary  basis,  of 
course,  to  maximize  antenna  performance 
for  a  particular  locale. 


Then,  and  only  then,  can  all  the  parts  be 
hard-wired  into  place,  for  a  soUd,  low- 
loss,  high-performing  matching  network. 

What's  first? 

To  utilize  this  strategy  successfully, 
it's  vital  that  you  overcome  the  mindset 
that  the  location  and  hookup  of  the  coil 
and  capacitor  components  in  the  match- 
ing network  are  cast  in  stone!  Simply 
because  they  were  used  successfully  in 
one  set  of  circumstances  does  not  guar- 
antee automatic  success  in  another 
(seemingly  similar)  siiuaUon.  Keep  in 
mind  lliai  although  the  number  and 
value  of  components  may  be  the  same, 
the  way  they're  wired  into  the  system 
and  how  they  respond  to  the  peculiari- 
ties of  a  particular  environment  make  a 
world  of  difference. 

Fig.  1  shows  that  there  are  plenty  of 
matching  options  at  your  disposal  to 
achieve  that  elusive  1:1  SWR.  With 
that  firmly  in  mind,  a  quick  hookup 
technique  gives  you  great  flexihiliiy. 
and  minimal  limewasling,  moving 
components  in  and  oul  of  a  circuit  Lo 
test  the  various  configurations.  The 
goal  is  maximum  signal  radiation  co- 
inciding with  the  lowest  standing 
wave  ratio  with  the  lea^i  expenditure 
of  effort — ^the  most  gain  with  the  least 
pain! 

The  answer  is  not  to  remove,  rebuild 
and  rewire  the  unit  after  each  unsuc- 
cessful attempt  to  power  up  the  antenna* 
That  strategy  becomes  a  tedious  chore, 
increases  your  level  of  frustration,  and 
is  no  longer  even  close  to  a  remotely 


rewarding  situation  after  even  only  one 
or  two  failures.  To  make  life  easy,  sim- 
ply bypass  the  continual  disconnecting 
and  moving  of  hard-wired  components 

by  electrically  isolating  each  of  the  dis- 
crete parts  used  in  the  circuit  (coil,  ca- 
pacitors, lie  points,  etc.)  and  prepare 
jumper  leads  to  complete  temporary 
configurations. 

If  a  particular  arrangement  does  not 
work,  remove  the  junipers,  refer  to  a 
second  schematic,  and  reconnect  for  an- 
other try.  If  memory  serves,  program- 
miog  the  old  IBM  mainframes  (circa 
1960)  was  accomplished  in  the  same 
manner,  using  a  rat's  nest  of  jumpers  and 
clips.  There's  really  nothing  new  under 
the  sun! 

Gathering  the  basic  parts 

It's  a  good  idea  to  locate  a  source  of 
supply  and  to  purchase  all  the  parts  be- 
fore planning  any  further  Reasonably- 
spaced  air-variable  capacitors  as  well  as 
coils  are  expensive,  so  check  the  surplus 
catalogs,  or  scout  a  local  hamfest  for 
these  items.  In  my  case,  I  found  that  my 
primary  loading  capacitor  with  about 
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1500  pE  borrowed  from  an  old  linear, 
worked  weU,  I  also  used  a  moderately- 
spaced  dual -gang  variable  (150/150  pF) 
fcff  the  second  unit.  This  component  can  be 
paral'leled  for  incTcased  capacitance  (with 
jurnpers,  of  course),  or  left  as  two  inde- 
pendent uniis  for  wiring  up  Fig.  l(i). 

It's  important  that  both  air  variables 
rotate  a  full  360  degrees,  since  they  will 
be  driven  remotely  by  the  gear  motors. 
As  a  last  resort,  the  capacitors  may  have 
to  be  purchased  from  retail  outlets;  how- 
even  home-brew  coils  constrocted  from 
readily  available  material  and  tailored  to 
the  project's  specific  needs  can  save  a 
bundle. 

If  you  decide  on  remote  tuning,  pick 
up  one  or  two  gear  head  1-rpm  revers- 
ible motors.  To  reduce  project  costs 
somewhat,  the  second  motor  (or  both) 
can  be  a  standard  1-rpm  synchronous 
model.  It  works  just  as  well,  but  I 
found  that  it  wasnU  as  convenient  for 
quick  fine-tuning.  Try  to  find  units 
with  identical  driving  voltage  require- 
ments. Suppliers  are  listed  here,  but 
they  should  be  telephoned  to  verify 
current  inventory. 
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Fig.  L  Po^sihte  coiikapadior  combimiliom Jar  antennu  matching. 


Parts  List  and  Suppliers 


Part* 


SW1 


SW2 


SW3 


SW4 


NE1 


Description 


SPST 


DPDT 


SPST 


SPOT 


Radio 
Shack  # 


2755651* 


275652* 


2751556* 


275709* 


Neon  pilot, 
(110  VAC) 


5-conductor  rotator 
cable 


272707^ 


151201 


*  Radio  Shack  or  equivafent 


Synchronous  Motor  Suppliers 

check  with  supplier  for 
current  inventory 


Marlin  P,  Jones    (800)  652-6733 
Lake  Park  FL 


Surplus  Center     (800)  488-3407 
1015  West  "O"  Street. 
Lincoln  NE  68501 


Fair  Radio  Sales  (419)  223-2196 

Box  1 1 05 

E.  Eureka  Street 

Lima  OH  45802 


Variable  Capacitor  Supplier 

Kilo-Tec  (805)  646-9645 

Box  ID 

Oakview  CA  93022 


Don't  forget  to  scout  the  local  hamfests 
for  your  needs.  You*  11  need  evcrv  thing  at 
hand  to  fay  out  the  parts  in  the  most 
compact  manner.  Keep  in  mind  that  all 
the  components  are  mounted  above 
ground  potentiaL 

Since  the  matching  unit  also  needed  to 
he  protected  from  weathering,  the  con- 
tainer selected  was  nonconduclive  PVC. 
I  made  a  quick  visit  to  the  housewares 
department  of  the  local  K-Mart™  and 
raided  up  with  a  plastic  box  originally 
designed  for  storing  shirts  and  sweaters. 
You'll  discover  an  almost  endless  array 
of  sizes,  but  it's  important  that  there 
is  adequate  depth  so  the  cover  can  be  fit- 
led  for  weatherproofing  without  any 
obstruct  ion. 

With  the  exception  of  the  coil,  all 
the  parts  were  mounted  directly  to  the 
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Photo  A.  The  six-inch  length  of  PVC  piping, 
threaded  at  6  tpi,  with  the  coil  temporarily 
wound  on  the  form. 

container  using  junk  box  hardware.  As  a 
preeautit)n,  the  coil  was  further  isolated 
from  ihe  other  components  by  using 

short  porcelain  standoffs.  All  ihal  re- 
mained was  to  construct  (or  purchase) 
a  hefty  wide 'diameter  coil  thai  would 
provide  about  22-28  mH. 

Home-brewing  llie  coil 

If  you  want  lo  experience  sticker 
shock,  take  a  look  at  the  prices  for  air- 
wound  coils  with  3  to  3-1/2"  specs,  I  de- 
cided to  wind  my  own  using  a  section  of 
3"  PVC  Uihing  C3-I/2"  OD)  6'^  long  and 
22-24  turns  of  #10  AWG  solid  cupper 
wire  at  6  tpi.  Look  for  discarded  PVC 
cutoffs  at  a  new  home  construction  site 


(with  permission,  of  course)  or  purchase 
a  3-foot  length  at  a  home  improvement 
center.  It's  cheap  enough  and  there  will 
be  many  other  occasions  when  there  will 
be  a  need  to  w  ind  coils. 

You'll  need  approximately  25  feet  of 
solid  bare  wire  (available  ofif  the  shelf 
from  an  electrical  supply  house  or  other 
source).  If  you  experience  any  difficulty 
in  locking  iris  type  of  material,  electrician's 
household  AC  wire  with  the  protecuve 
covering  is  OK  (#  1 2  AWG  wire  can  be 
substi luted  with  only  a  slight  reduction 
in  performance).  Suppliers  will  cut  it  to 
length  off  a  roll  but  make  certain  that  it 
is  not  kinked  in  the  prticess, 

"Z)off  ^/  he  afraid  to  tweak  your 
signal  with  the  rocker  switch." 

Removing  the  covering  is  tedious,  so 
ifs  vital  to  have  a  wire  stripper  with  a 
fixed  calibration  for  10-gauge  wire. 
Clamp  one  end  of  the  wire  in  a  vise  or 
loop  it  around  a  fcncepost  and  stretch  it 
taut.  Remove  repeated  6-inch  lengths  of 
plastic  insulation  material  by  walking 
the  covering  down  the  length  of  wire. 
Try  not  to  nick  Ihe  wire,  because  that 
creates  an  obstacle  to  the  smooth  re- 
moval of  the  covering  as  you  move  each 
length  down  the  wire.  It  may  help  if 
you  keep  the  bare  wire  lubricated  with 
concentrated  dishwashing  licjuid. 

Although  not  essential  for  winding  ac- 
curately-spaced cecils,  it  helps  if  you  can 
have  the  PVC  tubing  threaded  or  at  least 


3  1/2^^ 


Drill  inside  comer 
with  3/8"^  drill  bit 


#10AWG  Bare  Copper  6TPI 


5/32"  hole 


5/32"  hole 


Fig  2.  CoUfomt  details. 
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Photo  B.  Remove  the  coil  and  measure  the  4 
sections.  Cut  away  the  four  Z""  x  4*"  sections 
(marked  with  the  X). 

scored  at  6  tpi.  If  you're  no!  fortunate 
enough  to  have  (or  have  a  friend  with)  a 
lathe,  visit  your  local  machine  shop.  It 
makes  for  foolproof  winding,  but  again, 
threading  or  scoring  is  not  essential  for 
this  project. 

Assuming  you're  unable  lo  have  the 
threading  done,  close-wind  the  full  length 
of  wire  on  the  form,  keeping  Ihe  wire 
taut  (Photo  A),  Do  exactly  ihe  same 
thing  for  the  lathe- prepared  coil  form, 
except  loUow  the  threading,  hi  either 
case,  remove  the  coil  of  wire  from  the 
form  after  winding.  You  Ml  II  nd  thai  your 
newly- wound  coil  resembles  a  Slinky'^''^^ 
and  it  will  be  OK  to  reminisce  aboui 
your  childhood  (but  only  briefly).  Force 
yourself  not  to  try  it  out  on  the  staircase, 
since  it  doesn't  have  quite  the  same 
characteristics  as  the  originaL 

Using  a  tape  rule,  measure  around  the 
perimeter  of  the  PVC  pipe  and  divide  the 
circumference  equally  into  fourths  (ap- 
proximately 2-3/4"  intervals)  (Fig,  2). 
Using  a  try  square,  draw  a  pencil  line 
down  the  length  of  the  PVC,  perpen- 
dicular to  the  face  of  the  pipe  at  each  of 
the  lour  points.  Draw  two  parallel  lines 
one  inch  on  each  side  of  the  reference 
line,  stopping  one  inch  from  each  end  of 
the  PVC-  Form  four  rectangles  (each 
measuring  T  x  4")  and  drill  a  3/8" 
starter  hole  at  each  of  the  eight  inside 
comers  (Photo  B),  and  use  a  saber  saw 
to  make  the  cutouts  as  shown. 

Before  rewinding  the  wire  onto  what 
has  now  become  an  air-wound  form. 


Phoia  C*  Rewind  the  coil  on  the  form.  Nate 

that  the  ends  of  the  cot!  are  protruding  from 
the  top  and  the  side  and  will  be  used  for 
hookup  points. 


drill  iwo  5/32"  holes  in  alignment  along 
one  of  the  support  ranaps  one  inch  from 
each  end  of  the  PVC.  If  your  measuring 
and  cutting  is  reasonably  accurate,  the 
remaining  four  sections  of  wire-supporting 
PVC  should  each  measure  approximately 
3/4"  X  4"  long. 

Start  the  rewinding  process  by  placing 
an  end  of  the  coil  into  one  of  the  small 
holes  (Photo  C).  Rewind  your  Slinky, 
keeping  a  moderate  tension  on  the  form. 
Il  might  help  if  you  can  borrow  another 
pair  of  hands,  since  10-gauge  wire  often 
has  a  mind  of  its  own.  At  the  24th  turn, 
thread  the  end  of  the  coil  into  the  re- 
maining hole,  give  it  a  twist  with  a  pair 
of  pliers,  and  you're  ready  to  move  on. 

Leave  a  sufficiently  long  pigtail  on 
each  coil  end  for  hookup  points.  Ff  the 
form  is  not  threaded,  adjust  the  spacing 
evenly  along  its  length.  If  you're  con- 
cerned about  minor  changes  in  the  value 
of  inductance,  run  a  couple  of  beads  of 
silicone  caulk  or  hot  glue  along  the 
coiFs  length  to  ensure  rigidity. 
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f  %•  J-  Straightforward  power  supply  wiring  schematic  to  power  the  two  remote  synchronous 
motors. 
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CIRCLE  116  ON  READER  SERVICE  CARD 


'400  Variants 
>1nctudes70 
U.S.  and  IntL 
manufacturers 

This  huge  350  page  Second  Edition 
includes  over  500  shortwave  and  amateur 
communications  receivers  made  from 
1 945  to  1 996.  Here  is  everything  you  need 
to  know  as  a  rad^o  collector  or  informed 
receiver  buyer.  Entry  information  includes; 
receiver  type,  date  sold,  photograph,  sl2e& 
weight,  features,  reviews,  specifications, 
new  &  used  values,  variants,  value  rating 
and  availability.  Seventy  American  and 
worldwide  manufacturers  are  represented. 
Become  an  instant  receiver  expert! 

Universal  Radio 

6630  Americana  Pkwy . 

Reyn  otd^urg,  0  H  4306S 

♦  Orders:  800  431-3939 

♦  Info:       614  866  4267 

♦  FAX:      614  866-2339 
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Photo  D.  Located  below  the  coil  is  the  antenna 
input  feedthrough   insulator.  At  the  upper 

right  is  the  antenna  outpur  feedthrough . 

The  home  stretch! 

Mount  each  of  ihe  components  and 
drive  motors  directly  onto  the  enclosure. 
Don' I  forget  the  standoff  insulators  for 


the  coil.  Use  my  model  (Photo  D)  as  a 

placement  guide  or  feel  free  to  configure 
your  own.  Mount  feedthrough  insulators 
on  the  side  for  the  antenna  output  and 
one  on  the  bottom  for  input*  A  heavy 
brass  nut,  bolt,  washer,  and  solder  lug 
provide  for  a  solid  ground  attachment 
point. 

I  used  a  five-position  barrier  strip  to 
wire  the  remote  tuning  motors,  via  a 
five-slrand  rotator  cable,  to  the  110  VAC 
variac  supply.  The  Powerstal  driven 
voltage  supply  was  used  only  as  a  con- 
venience to  drive  gear  motors  of  any 
voltage.  Often,  it's  pot  luck  when  you're 
looking  for  appropriately  rated  minia- 
ture AC  motors,  and  only  odd  voltages 
are  available.  Incidentally,  it's  usually 
cheaper  to  buy  20  VAC  units  instead 
of  110  VAC  models,  for  obvious  rea- 
sons. Remember,  if  you  want  to  stay 
flexible  use  a  variac  with  this  aspect  of 
construction.  However*  discrete  isola- 
tion transformers,  with  output  ratings  to 
accommodate  odd  motor  voltages,  can 
be  substituted  and  will  work  just  as  well. 


Keep  in  mind  that  the  use  of  a  vari- 
able-voltage power  ^^upply  option  will 
not  affect  the  shaft  output  speed  if  you 
deviate  from  the  synchronous  motor's 
voltage  rating.  They  Ve  specifically  de- 
signed that  way  in  order  to  maintain 
rated  output  even  with  10-20%  power- 
line  fluctuations.  Check  Fig-  3  for  the 
straightforward  wiring  of  this  power 
supply  componenC, 

I  used  a  scrap  piece  of  4-inch  PVC 
and  two  matching  caps  to  form  the  en- 
closure (Photo  E),  but  any  type  of 
case  will  work  just  fine.  The  2-amp 
variac  was  mounted  inside  one  of  the 
PVC  caps  along  with  an  on/off  switch 
and  a  power  indicator  light.  Five  bind- 
ing posts  were  placed  near  the  bottom 
of  the  unit.  In  close  proximity,  mount  a 
DPDT  and  SPST  (normally  open)  mo- 
mentary-contact switch.  These  toggle 
voltage  to  the  two  motors  and  activate 
the  l-rpm  synchronous  motor,  respec- 
tively. The  momentary-contact  center- 
off  SPDT  switch  drives  the  reversible 
motor   and   will   change   its   rotation 


TRANSMITTER  LOCATION 


Direction  Finding  System 
Tracks  Down 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters  & 
Cell  Sites 


Models  available  with 
computer  interface, 
synthesized  speech, 
for  fixed  or  mobiie 
use,  covering  50  MHz 
to  1  GHz.  Gal!  or  fax 
for  details 


WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


•  Our  LM-470D  Is  now  redesigned 

to  hold  15  ft.  of  antennae  at  70  mphl 

•  Tri-Ex  builds  the  finest  in  cronk-up. 
free-standing  or  guyed  towers,         CAli 

m  All  towers  are  complete  with       OR  MlJE 
rigid  concrete  base  mount,       fORA  fPff 
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VISA 


r  y  \ 

L^-^   TOWER  CORPORATION 


7182  Rasmussen  Ave.  •  Visalia,  CA  93291 
Where  engineering  and  quality  come  first!    j 
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Photo  E,  Two  PVC  caps  and  a  short  length 
of  four-inch  plastic  pipe  provide  an  enclo- 
sure for  the  variac  AC  power  supply, 

depending  on  the  switch  position.  This 
is  a  great  (optional)  feature  since  it 
allows  you  to  rock  the  capacitor 
to  tweak  the  output  (Photo  F).  Use 
self-tapping  screws  to  secure  both  the 
top  and  bottonfi  cap  to  the  length  of 
piping. 

Solder  eight-  to  !  0-inch  tinned  lengths 
of  58U  copper  braiding  or  flexible 
wire  to  the  input  and  output  of  the  coil 
and  capacitors,  and  attach  alligator 
clips  at  each  of  the  ends.  Prepare  an 
additional  supply  of  jumper  cables 
with  double-ended  clips  (Photo  G), 
Mount  the  matching  network  enclo- 
sure near  the  base  of  the  antenna.  Wire 
the  coax  to  the  input  and  ground,  and 
the  output  to  the  longest  length  of 
antenna  you  can  muster. 

Use  a  strain  insulator  between  the 
antenna  and  the  network's  input  to 


Photo  F,  Coupling  the  capacitor  to  the  syn- 
chronous motor  can  pose  a  minor  problem  if 
the  shafts  have  different  diameters. 


Photo  G.  The  alligator-type  jaw  of  a  clip  I 
found  at  a  hamfest  is  opened  by  loosening 
the  set  screw  and  then  pressed  onto  the  coiL 

eliminate  the  possibility  of  damage 
from  the  wind.  Before  flat-topping 
the  array,  it's  always  a  good  idea  to 
get  the  vertical  radiating  portion  up 
as  high  as  possible  for  the  best 
propagation  characteristics.  Although 
random  lengths  of  wire  will  usu- 
ally work  okay,  it  is  preferable  to 
measure  out  multiples  of  65'  to  ease 
loading. 

Using  the  jumpers,  wire  up  the  first 
circuit  following  one  of  the  schemat- 
ics. I've  found  that  the  MFJ-249  SWR 
analyzer  quickly  indicates  if  you* re  on 
the  right  track  and  is  infinitely  more 
convenient  than  using  your  transmitter 
and  SWR  bridge.  It's  great  to  watch 
the  SWR  dip  as  the  capacitor  values 
interact  in  the  matching  network  when 
altered  remotely  from  the  convenience 
of  the  shack. 

If  you're  not  happy  with  the  results, 
move  on  to  the  second  wiring  option  and 
hit  your  switches.  Coil  taps  may  have  to 
be  altered,  but  it  won't  be  long  before 
the  exact  combination  of  components 
and  values  will  be  radiating  your  signal 
into  the  air  where  it  belongs.  When  the 
best  combination  has  been  determined, 
and  maximum  signal  radiation  has  been 
achieved,  replace  the  jumpers  with  hard 
wiring  and  install  the  weather-protective 
cover. 

Once  you're  set  up  on  any  fre- 
quency, don't  hesitate  to  make  excur- 
sions over  the  entire  band  and  tweak 
your  signal  by  using  the  rocker  switch 
to  dip  the  SWR  meter.  If  you're  fortu- 
nate, you'll  find  that  you  can  tune  40 
meters  with  a  minimum  of  capacitance 
and  move  to  75/80  meters  on  the  same 
coil  tap  by  adding  more  capacitance. 
Try  it— you'll  like  it! 
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BA  TTERIES! 


*  AMATEUR  RADfO  BA  TTERY  PA  CKS 

*  REPLACEMENT  RECHARGEABLE  INSERTS 

*  LAPTOP  COMPUTER  BA  TTERIES 

*  CAMCORDER  BA  UERY  PACKS 

*  CELLULAR  PHONE  BA  TTERY  PACKS 
"  SEALED  LEAD-ACID  BA  TTERIES 
'O.E.M.  £  CUSTOM  ASSEMBLY  PACKS 

*  AUTHORtZED  SANYO  NiCd DiSTRIBUTOR 


Call  or  write  for  our  free  catalog! 


Mr-  NiCd  -EM.  Yost  <fe  Co. 

1211'D  Pamiew  Rd^  Miiidletan,  Wl  5  3  56  2 

Phon«  [6061 831-3443  /  F^K  [GOBI  B31 1082 

DEALER  iNQUmiES  INVITED 


CIRCLE  114  ON  READER  SERVICE  CARP 


Where's  the  Fun?   1 

The  10  meter  ic^t  had  started,  and  [  exp*;cted  the  band 
to  open  about  the  tinrie  I  arrived  at  the  motel.  Ria  and 
gel  ce]]  were  in  the  trunk,  Ma\i-J  was  right  beside. 
rolled  up  inside  the  launcher  pail.  Room^vvith  a  view. 
Maxi  tafecs  off  from  the  balconv  slopins  down  to  a  tree. 
His  tail  slips  under  the  door.  And  Fm  59  in  Japan.  ^  ^ 
J-10      J*15       J-17     J-20       J-30     .1-40     l^% 
$39       $42         $47       $49         $59       $69      l\ 

Add  S6  Post  &  Handling  USA  &  Canada  S14  others 

Antenna^WeSt  order  Hotrine: 

Box  50062-S,  Provo  IT  S4605      800-926-7573 


CIRCLE  132  ON  READER  SERVICE  CARD 


World's  best  ham 

weather  station* 

-  only  $379 

Others  fram  $179 
New  Model  2000: 

Helps  you  alert  others  to 
weather  extremf^svi^  A.P.R.S. 
or  on  SK  VW.4RN  and  A.R^.S, 
networks*  Features  accurate: 
•  barometric  pressure  •  3-hr. 
pressure  change  •  indoor/out- 
door huraidityt  •  dew  pointt 

wind  speed/ 
direction  •  in- 
door and  out- 
door tempera^ 
ture  •  wind 
chill  tempera- 
ture •rainfall  ^ 
Instant  ac- 
cess to:  •  current  values  •  today's  highs  and 
lows  •  yesterday's  highs  and  lows* long Ijenn 
highs  and  lows  •  time/date  for  all  highs/lows 

♦  rain  totalsf  for  today,  yesterday  and  long  lerm 

•  alarms  •  4-mode  serial  port,  and  more. 

The  ULTIMETER  2000  is  a  grmi  value: 
only  $379  +  shp*g.  (tOptional  sensors  add'L) 

*Evcn  WeatherWatch  Magazine  (May,  *96), 
known  for  its  hard- hitting,  authoritative  re- 
views, concludes  "the  hest  we  have  seen.' 

Call  or  write  for  free  brochures. 


^c-wi 


JJ 


1-800-USA^PEET 

or  908-531-4615     FAX:  908-517-0669 
FEET  BROS  COMPANY 

1308-7057  Doris  Ave,,  Ocean,  MJ  07712 
Visit  our  Home  Page  at  www.peetfefos^com 

^B^j^r^ayfon,  Booths  151-154 
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Number  26  on  your  Fes^t^ck  gard 


Ham  Vacation 


A  six-week  journey  through  Yugoslavia. 


George  Pataki  WB2AQC 

84-47  Kendrick  Place 

Jamaica  NY  11432 


In  the  summer  of  1996.  I  visiicd 
many  amateurs  in  Hungary  and  Yu- 
goslavia. I  was  able  lo  see  many 
radio  clubs  and  pcrst>nal  siaiions,  where 
!  noticed  the  lur^e  number  i*r  YLs  and 
XYLs.  as  well  as  yuungsienv,  participating 
in  the  hobby. 

Family  ties  in  eastern  Europe  may  be 
stronger  than  those  in  the  West.  This  can 
be  aiUibuLcd  U)  tradition  and  education. 
and  perhaps  to  the  Taci  thai  there  are 
fewer  aiiractions  available  outside  the 
family  than  there  are  in  more  afnueni 
societies. 

In  Yugoslavia,  a  targe  part  of  ham  ac- 
tivity is  in  radio  clubs.  To  operate  a  radio 
station,  just  like  in  olhcr  counlrtes.  you 
have  to  pass  an  examination.  There  are 
two  kinds  olamaicurs:  ihose  who  are  li- 
censed lo  operate  radio  stations  but  don't 
have  personal  calls,  and  those  whti  have 
call  signs.  To  gel  a  personal  license  and  a 
callsign  you  have  to  be  ai  Icasi  18  years 
old.  Therefore,  even  well-iraincd  young- 
sters arc  limiled  lo  workin*!  ihrouch  ra- 
dio  clubs,  using  the  club's  call,  under  the 
supervision  of  a  fully  licensed  amateun 
Even  adults  in  the  fmsi  stage  of  their 
ham  aciivily  start  by  being  an  operator  at 
a  club. 


I 


Every  club  has  a  name.  The  most  fa- 
vorite namesakes  are  Nikola  Tesia  and 
Mihailo  Pupin.  two  famous  native  sons 
who  made  imp*>rtant  conlri buttons  to 
electrical  science.  If  these  two  naiTies  are 
already  taken  in  a  locale,  ihen  a  new 
club  will  go  for  a  geographical  one. 
Many  hams  and  radio  clubs  have  huge 
lowers  and  antennas,  and  there  don* I 
seem  to  be  any  restrictions  or  zoning 
laws  w  hatsocver. 


"r/i^  economic  situation  in 

the  country  has  deteriorated 

because  of  the  war,..  The  sales 

tax ^  for  example^  is  26%.  J^ 


Every  amateur  has  to  be  a  member  of 
a  club  and  every  club  has  a  fully 
equipped  radio  station.  Those  who  have 
personal  callsigns  and  can  afford  to  buy 
their  own  gear  and  set  up  a  station  al 
honie  often  involve  members  of  their 
immediate  family  in  this  hobby.  I  saw 
several  husband/wife  and  parcnl/cilil- 
dren  teams.  In  most  cases  the  husband, 
or  father,  was  the  more  advanced  in  the 
r,  but  there  were  also  instances 


Photo  A,  Joca  VUJJS  ami  his  wife  Svetftrna 
YTiJJS  in  Ripimj. 
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where  husband  and  wife  had  licenses 
and  achievements  at  the  same  level* 

The  Radio  Amateur  Association  of 
Yugoslavia,  a  member  of  the  lARU.  is 
i  very  well  organized.  There  arc  many 
kinds  of  activities,  both  in  the  numerous 
clubs  and  by  indi\  idual  hams.  Years  ago, 
the  YU  hams  had  the  best  equipment 
in  eastern  Europe  because  they  had 
more  freedom  to  travel.  Thousands  of 
Yugoslavs  worked  in  western  countries. 


especially  in  West  Germany,  and  they 
could  afford  (and  had  the  chance  to  buy) 
all  sorts  of  modem  appliances. 

In  recent  years,  however,  the  eco- 
nomic situation  of  the  counirv  has  deie- 
riorated  because  of  the  war  in  Bosnia 
and  the  blockade  that  lot  lowed.  The 
sales  lax,  tw  example,  is  26%,  These 
days,  there  are  very  few  dealerships  sell- 
ing radio  cquiprnent  Most  of  the  gear, 
made  in  Japan,  is  brought  in  by  occasional 
travelers  and  is  very  expensive. 

In  Yugoslavia,  there  are  six  categories 
of  license.  A  being  the  highest  and  F,  the 
lowest.  The  maximum  allowed  power  is 
1.5  kW;  on  the  WARC  band  and  on  six 
meters,  only  300  watts  is  permitted.  The 
lest  fur  the  A  license  requires  code  op- 
eration at  20  wpm,  and  the  A  hams  have 
allband  privileges.  The  no-code  E  lic- 
ensees can  use  a  maximum  of  30  W  on 
two  meters  and  70  cm. 

T  used  Belgrade  as  headquarters  on  my 
trip.  At  the  YUllOP  radio  club  there* 
among  the  many  hams  I  was  fonunate 
enough  to  meet  were  two  couples;  Lidia 
YTILID  and  her  husband  Dragan 
YTISDV;  and  Mira  YTIMIR  and  her 
spouse  Uros  YUIEG, 


Photo  B.  Toma  YUIAB  and  his  wife  Sfmhcu 
YUISL  in  Valjevo. 


i    I 


Photo  C.  Rude  YTIFRR  and  his  wife  Cha 
YZiDTS  operate  on  the  2m  hand  hi 
Kraf^iijevac. 

While  in  Belgrade,  I  went  to  see 
Elinax,  a  repair  shtip  specializing  in 
amateur  radio  equipment  They   have 

gear  made  b\  Kenwood.  Yaesu,  Icom — 
even  some  vintage  Collins  transceivers. 
They  also  build  new  equipment  on 
special  order:  I  saw  a  very  nice  I  kW 
amplifien  The  shop's  owner  is  Max 
Maksimovic  YUIMM;  his  wife  is  Rose 
YTINZN.  Their  shop  is  a  meeting 
place  for  amaieurs  wilh  or  without  any 
business  to  conduct. 

Belgrade  is  also  the  home  of  Buda 
YTIRBB,  his  wife  Jeiu  YTIBYL,  and 
their  daughter  Jasmina  YTIKYL,  All 
three  have  VHF  licenses  and  operate 
only  on  2m  with  a  homemade  23- watt 
ampliFien  They  live  on  the  ground  ntx)r 
of  a  i6-slory  building,  where  the  coax 
cable  from  their  shack  to  the  l2-element 
homemade  yagi  on  the  roof  is  247  feet 

long. 

In  the  village  of  Ripanj,  where  we 
went  next,  there  is  a  couple  living  on  a 
small  fann:  Joca  YUlJS  and  his  wife 
SveOana  YTIJJS  (Photo  A).  Their 
daughter  Dragana,  who  died  in  a  car  ac- 
cident, was  an  operator  at  the  YUIAIE 
club  station  in  nearby  Lapovo. 

In  Valjevo,  about  62  miles  southwest 
of  Belgrade,  we  met  loma  YUl  AB,  ex- 
YUIDZ,  and  his  wile  Sladica  YUISL 
(Photo  B).  It  is  hard  to  believe   Oiat 


thotoD,  Radmda  YUIGR  and  her  husband 
[van  VUIHA.  in  Kragujevac. 


Toma  has  only  a  muTtiband  dipole.  and  a 

17-element  yagi  for  2m,  because  he  is  on 
the  DXCC  Honor  Roll  No.l;  CQ  DX 
Honor  Roll:  WPX  Honor  Roll;  and  has 
the  5BDXCC,  5BWAZ,  etc.  The  reason 
is  thai  in  Lajkovuc  in  his  parents'  house. 
Toma  has  a  big  station  feeding  1  kW  to  a 
4-eletnen!  iri  bander  on  the  top  of  his 
56- fool-high  to  wen 

Toma  is  the  president  of  YUIGTU, 
contest  call  YTIL,  ihe  radio  club 
in  Lajkovac.  They  use  1  kW  and  have 
338  countries  coniirmed.  We  also  met 
Slavko  4N1RS,  Dusan  YTIDL,  Vtya 
YTIDOS  and  his  son  Milan.  On  top  of 
the  club  s  60- foot  tower  there  is  a  3-e!e- 
menl  yagi  for  10-l5-20m.  an  11-elemeni 
yagi  for  2m,  and  a  couple  of  wire  dipoles 
for  15  and  80. 

One  morning.  Rade  YTIFRR.  his  wife 
Ctca  YZIDTS  (Photo  C).  and  Milan 
YZIPWO  picked  me  up  at  my  hoick 
We   drove   to   Kragujevae,  population 

180.000,    about    65     miles    south    of 
Belgrade.  There  we  visited  Ivan  YU 1  HA, 

Ik—-'  

presideni  of  ihc  local  radio  club  YU  1  ET^G. 
Ivan,  a  retired  sergeant,  was  a  partisan 
during  World  War  E.  His  wife  Riidmila 
YUIGR  was  licensed  in  1968.  They 
have  a  good  station,  wiih  a  ground  plane 
for  10-15-20  meters  and  a  wine  dipt>le 
for  40  and  80.  Both  work  only  on  CW 
and  have  impressive  records.  Ivan  is  a 
conlester,  wiOi  700iK)0  QSOs,  361 
countries  conrirmed,  and  1,384  awards; 
Raduiila  has  289  countries  for  her 
DXCC  (Photo  D). 

I  also  met  Mile  YUIQQ  and  his  son 
Nikola  while  they  were  operating  from 
the  YUIEFG  club  station  (Photo  E>,  as 
well  as  Ratko  YUINR  and  his  XYL  at 
their  home  in  Kragujevac  (Photo  F). 

Ivan  and  Radmila  have  a  second  liouse 
in  Ktiic,  abi)ut  13  miles  from  Kragujevac, 
with  a  homemade  70- fool  tower,  a  3 -ele- 
ment cubical  quad  for  20m.  and  a  4-ele- 
ment  quad  for  10  and  15.  A  second 
lower,  33  feet  high,  has  a  5-elemcnt  yagi 
for  6m  and  a  21 -element  yagi  for  2m, 
They  also  have  a  2'element  wire  beam 
for  40m  directed  to  die  US,  and  a  hori- 
zontally-polarized Delia  loop  for  10  to 
80.  They  use  1 .2  kW  and  have  lots  of 
honiemade  equipment.  Now  ma>  be  you 
understand  where  those  700,000  QSOs 
ha\'e  come  from? 

In  Jagodina,  I  found  Miodrag  YZIMCM, 
who  works  in  the  local  electrical  cable 
factory,  his  wife  Ana  YTI ECA,  and  their 
daughters  Monica  YT I ECM  and  Isidora 


Fhoto  E.  Mite  YVIQQ  and  his  son  Nikola 
operating  ai  the  WIEFG  chib  xtathn  in 
Kra^^itjevac. 

YTIFCI  (Photo  G).  All  have  VHF/UHF 
licenses  and  operate  on  the  2m  band, 
which  in  Yugoslavia  extends  from  144  to 

146  MHz, 
Rade  4N I RK  drove  Miodrag  YZ I MCM, 

Zoran  4N1BV,  and  mc  to  Cuprija,  where 
we  saw  Mile  YUIMI.  A  salesman  of 
electrical    and    electronic    equipment, 
1  Mile  uses  a  computer  tor  packet  has  a 
100-watt  transceiver,  and  is  building  an 
amplifier   On   his   50-fwl   homemade 
tower,   he   has   a   3-element   yagi   for 
10-l5-20m;  two  11 -element  yagis,  one 
vertically',  the  other  one  horizontally- 
polarized:  and  3  dipoles  for  80.  40  and 
20m.  Mile  has  an  A  (Extra)  class  license 
and  a  nice  QSL.  His  daughter  Dragana 
YZINZC  has  a  VHFmHF    license  for 
2  meters  and  70  cm. 

In  Krusevac,  populadon  42,CKT0,  I 
found  the  YUIADO  radio  club.  Its  sec- 
retly is  Lila  YZISL,  who  received  her 
B  license  in  1995.  She  works  at  the  post 
office.  The  club  has  80  members.  They 
use  a  TS-430S  w  idi  an  SOQ-wali  Yaesu 
FI--2277B  amplirier.  The  antennas  are:  a 
Delta  loop  for  80m;  a  dipole  and  an  in- 
verted V  for  40ni;  and  a  ground  plane 
for  20.  The  club  has  about  200  countries 
toward  their  DXCC. 

I    also    saw     Lila's    home    station, 
YZISL,  Her  fatnily  are  refugees  from 


Fhoto  F.  Rafko   YUINR  and  his  XYL  (no 
personal  call)  in  Kragujevac. 
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Cliassis  Kj15  Back  Shrives 

Cabinet  Kits  Rac^  Et^uipment 

Assembled  Cabfnets  Antenna  Grounding  Kits 

Slope  Box  Kits  Tower  Mounted  Box  Kits 

UHF  &  VHF  Antenna  Dipole  Hangers 

Power  Divider  Kits  Other  Endostires 

Small  sheets  AJuminum  and  Brass 
UHF  /  VHF  Antenna  Parts 

Charles  Byers  K3IWK 
5120  Hamiony  Grove  Road  *  Dover,  PA  17315 

Phone  717 -292-4901 

Between  6PM  and  9:30PM  EST.  Eves. 


CIRCLE  222  ON  REAOf  R  S€HVIC£  CARD 


NO  TUNERS 

NO  RADIALS 

NO  COMPROMISE 

PltlCES  START  AT  $4&.95 

SEl^EW  EXCELLENT  REVIEWS 
JUST  DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOGUE 

^  See  ravit*  in  T3.  QeL  I«t4:    73.  Sept.  191S:    71.  M»nk  1fti« 
^     Cft.  Pic.  I9li;    IK#„  Mir  lltf :   n  Not,  ifU,    73.  ApL  1tH 

ASK  ABOUT  OUR  U£W  ISOTRON  160C! 


1^ 


VSA 


BILAL  COMPANY 

137  MAI^CHESTiR  DRtVE 
FLOHIS^AMT.  COLORADO  e08l« 

(719)  687-0650 


CIRCLE  42  ON  f^&ADER  SERVICE  CARO 


Get  The  Picture! 


VHF  Wx  Satellite  Decoding 

Call  or  write  for  our  free  catalog 


Softvirare  Systems  Cosulting 

1*1  r.   i>  E\  Ci'Uninrs  pr^,,i 

Snn  CleiTU;nlrj,  CA  [.ti^i,?;^ 

Tel  i7]A\  4Ue- 578-1   FdX  (71  4j  .rria-G568 

WWW;  ssctiui  [I  com 


CIRCLE  250  ON  READER  SERVICE  CARD 
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Phoia  G.  Miodrag  YZIMCM  and  daughter 

Monica  YTIECM  in  Jagodina, 

Bosnia,  where  she  v^as  X5SL.  Her  hus- 
band Saki  works  in  a  meiallurgfcal  fac- 
tory— he  used  the  X5SV  call,  with  the 
controversial  X5  prefix,  in  Serbia,  Their 
son  Andrcj  is  in  high  school,  and  iheir 
daughter  Aleksandra  is  in  college  study- 
ing economics;  both  have  class  C  oper- 
ating licenses  without  personal  calls. 
They  work  on  SSB  and  CW  with  a  small 
transceiver  and  a  dipole  for  80m  (Photo 
H).  [Note:  The  X5  prefix  used  by  the 
haras  on  the  Serbian  side  of  the  divided 
Bosnia-Herzegovina  is  unofficiaL  It  will 
be  used  until  the  status  of  this  disputed 
land  is  clarified  and  an  official  prefix  is 
assigned.] 

I  finally  got  to  Kraljevo,  where  the 
first  hams  I  visited  were  Rate  YTIEKR 
and  his  wife  Goca  YTIRGA  (Photo  I). 
Both  have  been  enthusiastic  CB  opera- 
tors for  many  years.  Now  they  have 
no-code  E  licenses  without  personal 
callsigns,  and  with  30  watts  and  a  7-ele- 
ment  vertically-polarized  yagi  they  also 
operate  on  2m, 

About  6-7  miles  from  Kraljevo  is  the 
small  village  of  Vitanovae,  where  one  of 
the  greatest  stations  I  have  ever  seen  is 
located.  It  belongs  to  Hrane  YTl  AD,  the 


r^TTi 


Photo  H.  Son  AndreJ  (no  personai  call), 
mother  Lila  YZISL,  and  Jot  her  Saki  X5SV  in 
Krusevac , 


Photo  L  Rate  YTIEKR  and  his  wife  Goca 
YTIRGA  of  Kraljevo. 

president  of  the  Radio  Amateur  Associa- 
tion of  Yugoslavia.  Hrane  is  in  the  im- 
port-export business  and  lives  pan  of  the 
time  in  Moscow,  Russia,  where  he  is 
RV7AD.  Because  he  was  at  a  ham  meet- 
ing in  Kraljevo,  his  brother  Milovan 
YTIIM  showed  the  whole  setup  to  me 
and  Simo  4NtSM,  who  had  also  come 
along.  The  siaiion  has  a  couple  of  trans- 
ceivers and  linear  amplifiers — nothing 
unusual  in  the  house  of  a  very  rich  man, 
Milovan,  Simo  and  I  tried  to  figure  out 
the  multiiude  of  towers  and  antennas. 
On  a  122-footer,  there  is  a  7-element 
yagi  for  10m;  a  4-elemcnL  yagi  for  40m; 
and  a  6-element  yagi  for  10m  fixed  in 
the  direction  of  the  US,  On  a  99- fool 
tower,  there  are  two  yagis  for  2m,  one 
horizontally-polarized,  the  other  verti- 
cally-; and  a  6-element  yagi  for  20m.  On 
another  99- foot  lower,  there  is  a  6-ele- 
ment  yagi  for  15  m;  a  3-element  yagi  for 
12-17-30m;  and  a  6-elcment  fixed  yagi 
directed  toward  the  US.  Near  the  house, 
on  a  mast,  is  a  6-elemcni  yagi  fur  6m. 
All  cables  are  run  underground,  despite 
the  long  distance  from  the  towers  to  the 
building.  There  are  also  a  bunch  of  wire 
antennas  wc  could  not  figure  out. 

I  met  many  hams  on  my  trip.  Vm  sure 
that  among  them  there  are  many  more 
who  have  licensed  amateurs  in  their 
families.  I  did  not  always  ask  them  about 
this.  Those  who  supplied  such  inforraa- 
lion  were  proud  and  happy  that  iheir 
hobby  and  interests  are  shared  by  the 
people  closest  to  them.  And  that's  the 
way  it  should  be. 
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ICICET  DEADLINES 

Advanced  registration  orders  must  be  postmarked  no  later 
than  May  2  {USA)  or  April  25  (Canada),  Tickets  wilt  be 
mailMafter  January  15,1997. 

■  Ticket  requests  that  are  receiVed  AFTER  ihe  deadline  will  be 
processed  and  HELD  for  pick-up  at  the  Hamventioo  Office  at 
the  Conference  Center  entrance  beginning  Thursday,  May 
15at8:00a.m- 

EXHIBIT  SPACE 

See  our  Web  site  for  more  information, 

■  Inside  Exhibit  Booths 

For  an  application,  please  Fax  (937)  376-4643  or 
E-mail  to  exhibits@hamvention.org 

■  Outdoor  Flea  Market  Space 

For  an  application,  please  Fax  (937)  253-1289 
or  E*mail  to  fleamkt@hamvention.org 
Rea  market  spaces  are  sold  IN  ADVANCE 
ONLY.  No  spaces  sold  at  gate! 

UNOFFICIAL  ACTIVITIES 

To  be  listed  in  our  Program  and  on  our  Web  site, 
please  Fax  (937)  274-8369  or  E-mail  to 


SPECIAk  SERVICES 

■  A  limited  number  of  Handicap  parking  permfts  are  available, 

■  License  Exam  are  by  appointment  only. 
Details  are  available  via  FAXMai!  or  the  Web^ 

BUS  SERVICE 

Bus  service  will  be  provided  between  Hamvention,  Air  Force 
Museum,  Salem  Mall  and  Forest  Park  Mall  parking  areas. 
Check  our  Web  site  for  additional  parking  areas, 

COMMUNICATIONS 

MAIL:  Hamvention,  Box  964,  Dayton,  Ohio  45401 -0964 

FAX  (incoming):  (937)  274-8369 

E-Mail:  info@hamvention.org 

WWW:  http'J/www. hamvention.org 

FAXMail:  (Outgoing)  You  must  have  a 
touch  tone  phone  and  call  from  your 
Fax  machine.  Set  your  Fax  to  manual 
send/receive,  then  call  (937)  276^6934 
and  listen  for  voice  instructions* 

PHONE:  {937)276-6930.  Chairman 
Voice  Mail  box  numbers  are  available  via 
FAXMail  or  the  Web. 
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info@hamvention.org 

General  Chairman:  Dick  Miller,  N8CBU 
Asst.  General  Chairman:  Jim  Graver,  KB8PS0 
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Number  30  on  your  FemibACk  card 


Timewave  Technology's 

DSP-599ZX 


Excellence  in  digital  signal  processing 


Jim  Kocsis  WA9PYH 
2217  Hidden  Oaks  Ct 

South  Bend  IN  46628 


Timewave  Technology*  Inc/s  new 
DSP-599ZX  is  an  audio  digital  sig- 
nal processor  (DSP)  made  to  improve 
communicaiions  in  many  differcnl 
modes  by  reducing  noise  and  interfer- 
ence. It  uses  an  A-lo-D  converter  to  digi- 
tize the  incoming  audit>  signal,  runs  Ihe 
digitized  data  through  soltwiu^e  algo- 
rithms to  eliminate  all  but  the  desired 
signals,  and  then  outputs  the  remaining 
digital  data  through  a  D-lo-A  converter 
and  audio  airtpliilen 

Why  did  1  want  a  DSP? 

I  had  read  several  product  reviews 
on  available  units  and  luioria!  articles 
on  how  they  work.  After  reading  about 
it,  and  seeing  how  powerful  DSPs  are 
in  applications  where  I  work,  1  decided 
I  could  make  good  use  of  one  in 
my  DXing.  CW  and  future  satellite 
activities. 

The  first  thing  I  noticed  about  the 
599ZX  was  the  high  quality  of  construc- 
tion. It  is  very  solid  and  heav>.  Digital 
encoders  are  used  for  two  of  the  three 
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variable  controls.  This  is  nice  because 
they  won't  get  dirty  and  become  inter- 
mittent like  typical  potentiometers.  The 
third  knob  is  the  volume  control — It  is 
a  conuiion  potentiometer.  The  display 
window  is  a  2-linc  by  16-character 
backlit  yellow-green  LCD.  Additional 
individual  LEDs  are  green,  yellow  and 
red.  The  unit  is  compact — appro \i* 
mately  8x9x2  inches,  small  enough 
that  I  set  mine  on  top  of  my  HF  rig,  so 
the  controls  are  close  when  they  need 
to  be  adjusted. 

All  input  and  output  connections  are 
via  phono  jacks,  so  you  won't  need  to 
buy  any  high-priced  or  hard-to-find  con- 
nectors. You  can  also  use  the  two  DIN 
connectors  that  provide  access  to  the 
same  signals.  The  599ZX  has  connectors  i 
for  two  radios.  Via  the  front  panel  you 
select  radio  A  or  radio  B  and  audio  out- 
put A  or  B.  Having  two  channels  that  are 
selectable  from  the  front  panel  elimi- 
nates having  to  unplug  and  plug  connec- 
tors when  sw  itching  between  radios.  The 
power  connector  is  supplied  so  you 
don*t  have  to  run  out  to  get  one.  Accord- 
ing to  the  manual,  the  unit  requires  1 
amp  at  12  VDC  for  proper  operation,  hut 
I  measured  .65  amps  at  normal  vol  Lime 
levels.  They  probably  specified  1  amp  to 
make  sure  the  voltage  doesn*t  droop 
when  the  volume  is  set  to  high  levels.  1 
powered  my  599ZX  from  my  HF  rig's 
power  supply  since  it  is  rated  at  over  20 


amps  and  one  more  atnp  of  current 
won*t  even  be  noticed. 

So  how  do  you  operate  this  little  gem? 

The  manual  is  very  well  organized. 
Ii  has  a  Quick  Start  section  so  you  can 

begin  using  it  immediaiely,  and  sepa- 
rate chapters  on  CW,  voice,  data  and 
lest  modes.  I  highly  recommend  read- 
ing the  entire  manual  first  so  you  can 
determine  all  that  this  very  powerful 
unit  can  do.  Be  aware,  though,  that 
there  is  a  lot  to  this  unit  and  you  won't 
remember  how  all  the  functions  work 
by  reading  the  manual  once.  The 
manual  I  received  had  occasional 
quirks — extra  words,  awkward  sen- 
tence structure,  etc.,  but  this  didn*t 
keep  me  from  using  any  feature.  The 
manual  was  ihree-hole-punch  pages 
held  together  by  prong  paper  fasteners. 
As  I  turned  the  pages,  the  manual  liter- 
ally fell  apart  in  my  hands.  I  bought  a 
50*cent  three-ring  binder  with  fold- 
down  tabs  and  a  clear  front  cover  (it 
would  have  been  nice  if  Timewave  had 
supplied  this).  Pictures  are  plentiful, 
showing  which  button  or  control  to 
adjust.  , 

CW— where  the  unit  really  excels 

The  599ZX  has  a  spot  feature  that  you 
use  to  match  the  tone  of  the  desired  sig* 
nal  to  the  center  of  the  bandpass  filter 


>-^4«aa  i. 


rAoto  B.  /?^flr  vi^H'  (Photos  by  Tim  Ciesielski.) 

You  then  narrow  the  filter  and  all  sig- 
nals outside  the  passband  disappear 
Disappear  is  the  correct  word.  They 
are  not  reduced — instead,  they  actu- 
ally disappear!  You  must  adjust  the 
level  of  the  spot  signal  so  thai  it 
doesn't  gel  covered  up  by  other  stron- 
ger signals  or  so  Lhai  it  doesn*t  mask 
the  signal  you  are  trying  to  hean  This 
takes  a  few  button  pushes  but  is  not 
dirficult.  Other  brands  of  DSPs  don't 
offer  this  spot  feature.  Without  ii  you 
pould  easily  eliminate  the  signal  you 
are  trying  to  isolate.  It  is  a  definite 
plus!  The  bandwidth  can  be  adjusted 
down  to  10  Hz,  This  is  too  narrow  for 
normal  CW  operation — about  150  to 
200  Hz  is  as  narrow  as  you  can  go  and 
not  have  the  individual  dots  and 
dashes  start  merging.  Don't  confuse 
the  ringing  associated  with  typical  au- 
dio filters.  This  filter  doesn't  ring.  The 
best  description  I  can  give  is  that  each 
dot  (and  dash)  doesnU  start  instanta- 
neously, but  instead  turns  on  and  off 
slowly.  At  high  speed  and  narrow 
bandwidth,  it  is  hard  to  tell  when  one 
dot  (or  dash)  stops  and  the  next  one 
starts.  The  10  Hz  bandwidth  is  useful 
for  low  speed  CW  in  applications  such 
as  moonbounce  where  signals  are  very 
weak.  If  the  speed  is  slow  enough  you 
will  be  able  to  discern  the  individual 
dots  and  dashes. 

Even  though  you  have  adjusted  the 
bandwidth  as  narrow  as  you  can  for 
the  speed,  sometimes  there  is  still  one 
station  too  close  to  the  desired  signal 
to  be  eliminated.  For  this  situation  the 
599ZX  has  one  more  trick  up  its 
sleeve — it's  called  the  tunable  notch. 
This  is  a  very  deep  notch  that  you  can 
move  anywhere  to  remove  a  narrow 
band  of  frequencies.  You  simply  tune 
it  until  the  intcrferiag  signal  disap- 
pears. Of  course,  the  notch  center  fre- 
quency is  displayed  on  the  front  panel 
along  with  the  bandwidth.  For  this 
feature  the  bandwidth  is  shown  as  a 
number  from  one  to  five  instead  of 
displaying  the  notch  width  in  cycles. 
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The  manual  didn't  say  what  bandwidth 
corresponds  with  what  number,  except 
that  one  is  narrow  and  five  is  wide. 
Advancing  this  number  from  six  to 
nine  results  in  a  dual  notch  that  has 
two  notches  that  are  180  Hz  apart.  The 
manual  claims  that  the  dual  filter  is 
useful  for  eliminating  interference 
from  data  signals.  1  don't  know  what 
data  signals  they're  referring  to,  but 
there  were  two  definite  deep  nulls  as  I 
swept  the  center  frequency  near  the 
desired  signal.  The  display  indicates  if 
you  have  the  single  or  dual  notch  filter 
selected  by  showing  an  S  or  a  D. 

Tone  reduction 

This  feature  comes  in  very  handy 
when  someone  decides  to  tune  up  on 
top  of  a  voice  signal.  The  Tone  Reduc- 
tion should  be  relabeled  Tone  Elimina- 
tion since  the  tones  are  gone,  not 
reduced!  To  check  it  out,  tune  in  WWV 
on  AM  with  the  tone  reduction  off- 
You  will  hear  the  usual  tone  every  sec- 
ond. Now  turn  on  the  tone  reduction. 
The  tones  are  gone!  The  same  thing 
happens  when  you're  using  SSB  and  a 
tuner-upper  comes  on.  All  you  hear  is 
a  very  short  ping  when  the  interfering 
carrier  comes  on,  and  then  no  more 
carrier!  Very  neat!  Just  eliminating  the 
tone  is  neat  in  itself,  but  there's  always 
the  problem  of  the  receiver's  AGC 
weakening  the  desired  signal  if  the 
carrier  is  stronger  than  the  SSB  signal. 
The  599ZX  overcomes  this  problem 
by  using  audio  AGC  to  bring  the  audio 
back  up  to  a  constant  leveL  It  was  re- 
ally neat  to  be  able  to  hear  an  S9  signal 
(before  the  carrier  appeared)  below  a 
lOdB  over  9  carrier!  Imagine  that  the 
DX  station  you're  talking  to  is  running 
S9  at  your  QTH  (not  an  uncommon 
level  during  thi.s  iiunspot  cycle  mini- 
mum). All  of  a  sudden  a  carrier  comes 
on  at  10  dB  over  9.  The  S-meicr  isn't 
foflowing  the  SSB  station's  voice  be- 
cause the  carrier  is  stronger  than  the 
DX  station's  voice!  You  push  Tone  and 
the  carrier  is  gone.  You  push  AGC  and 
the  DX  station's  audio  comes  right 
back  up  to  where  it  was  before  the  car* 
rier  appeared.  Nice,  very  nice!  I  have 
Variable  Passband  Tuning  on  my  rig. 
With  this  control  you  can  adjust  the  IF 
passband  to  reject  an  interfering  sig- 
nal. Sometimes  it  helps  with  an  inter- 
fering carrier,  sometimes  it  doesn't. 
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The  tone  reducUon  in  the  599ZX 
alwavs  works. 

Noise  redtictioii 

The  Noise  Reduction  feature  is  not 
the  panacea  that  I  had  envisioned.  If  a 
signal  is  weak,  it  definitely  helps. 
Noise  reduction  is  just  thai:  The  noise 
is  reduced,  but  not  gone.  Most  weak 
signals  are  made  more  readable  when 
activating  this  feature.  However,  the 
signal  must  be  just  above  the  noise  :md 
not  in  it.  The  audio  is  a  little  more 
harsh  (not  distorted)  when  using  Noise 
Reduction.  However,  if  the  audio  is 
distorted^  the  noise  reduction  actually 
niakes  the  audio  worse.  My  guess  is 
that  tlic  software  doesn't  recognize 
distorted  audio  as  speech  and  re- 
tnoves  parts  of  it,  causing  even  more 
distortion  (all  the  more  reason  to 
keep  your  transmit  audio  as  clean  as 
possible!). 

1  tried  the  noise  reduction  feature 
on  2-ineter  FM.  Signals  that  were 
barely  above  the  noise  were  made 
more  readable.  They  too  were  made  a 
little  harsh-sounding  by  this  feature. 

I  also  tried  the  noise  reduction  on 
lightning  sialic  crashes.  It  did  help  some 

00  SSB,  but  apparently  there  is  very 
little  you  can  do  to  fight  those  large 
bursts  of  energy. 

AM  line-noise  reduction 

This  feature  is  absolutely  amazing! 

1  occasionally  do  some  DXing  on 
the  AM  broadcast  band  and  even 
though  power  lines  in  our  neigh- 
borhood are  buried.  I  am  some- 
times  plagued  by  60  Hz  line  noise. 
This  noise  completely  covers  weak 
signals  and  is  at  best  a  minor  annoy- 
ance on  al!  hut  the  very  strongest 
signals. 

To  test  this  feature,  I  tuned  in  a  weak 
signal  on  the  AM  broadcast  band 
that  had  so  much  60  H/  noise  on  it 
thai  spoken  words  could  not  he  under- 
stood. Activating  the  AM  Line  Noise 
Reduction  feature  produced  aperfeclly 
dean  signal.  There  was  no  sign  of  60 
Hz  line  noise.  This  feature  is  different 
from  the  Random  Noise  reduction  de- 
scribed above.  It  can  be  set  to  either  50 
or  60  Hz  (user  selectable)  and  only  re- 
moves  noise  pulses  at  the  selected  fre- 
quency. The  manual  notes  that  this 
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feamre  won't  work  on  SSB,  and  it 
doesn't,  but  there  s  no  explanation 
why* 

Data  modes 

There  is  not  a  single  mode  but  many 
different  ones.  They  include  RTTY, 
AMTOR,  FACTOR.  GTOR.  HF 
Packet,  CLOVER,  SSTV,  WEFAX.  I  did 
not  try  any  of  ihem  so  I  can't  tell  how 
much  the  599ZX  improves  opcration^hut 
if  operation  in  the  other  modes  is  any  indi- 
cation, the  599ZX  will  really  help  in  these. 

Test  mode 

This  mode  recontlgures  the  5MZX 
into  several  different  pieces  of  test 
equipment.  They  include  a  sine- wave 
generator,  a  two-tone  generator,  a  peak 
and  true  RMS  voltmeter,  and  PL 
(CTCSS)  decoder/encoder. 

*' All  you  hear  is  a  very  short 

ping  when  the  interfering 

carrier  comes  on^  and  then  no 

more  carrier!  Veiy  neatH 

The  sine- wave  generator  produced  a 
vei^  clean  sine  wave  on  my  oscillo- 
scope. The  level  and  frequency  are  both 
adjustable  and  are  displayed  on  the 
LCD. 

The  two-tone  generator  produced 
the  two  tones  that  can  be  used  for 
transmitter  adjusLment.  The  level  is 
adjustable. 

A  peak  and  true  RMS  voltmeter  are 
available  simultaneously.  The  range  is 
limited  to  2000  mV  (2  volts). 

The  PL  decoder  is  an  interesting  fea- 
ture. I  connected  the  599ZX  to  a  2- 
meter  rig  and  began  kerchunking  the 
area  repeaters  (and  yes,  I  identified 
with  my  call!).  The  unit  wiU  display 
the  PL  frequency  in  Hz  and  the  level  in 
millivolts.  The  599ZX  can  be  used  to 
determine  the  PL  frequency  of  a  pri- 
vate repeater,  providing  that  you  can 
hear  stations  on  the  input  or  if  the  re- 
peater transmits  its  own  PL.  The 
599ZX  can  also  generate  PL  tones. 
Since  most  VHP  and  UHF  rigs  now 
come  with  PL  (some  can  even  detect 
the  PL  frequency  of  the  transmitter), 
the  only  uses  I  can  see  for  this  feature 
are  (1)  your  rig's  PL  has  failed;  (2) 
you're  using  an  old  rig  without  PL  (ad- 
mittedly clunky  and  expensive — but  it 


would  work):  or  (3)  you  need  PL  to 
access  a  1 0-meter  repeater  with  your 

HF  rig. 

These  features  are  interesting  but  I 
don't  know  where  or  when  I  would  use 
them.  However,  they  are  there  if  you 
need  them. 
I  While  1  was  shopping  for  a  DSP  I 
found  out  that  one  of  the  other  brands 
offered  an  audio  spectrum  analyzer 
function  when  coupled  to  a  PC.  I 
would  have  expected  the  599ZX  to  in- 
clude this  function  since  it  is  the  most 
expensive  unit  available.  I  would  defi- 
nitely trade  the  AC  voltmeter  and  tone 
generator  functions  for  an  audio  spec- 
trum analyzer.  Most  people  have  an 
audio  generator,  oscilloscope  (to  set 
the  level)  and  frequency  counter  (to 
set  the  frequency),  but  how  many  of  us 
have  a  spectrum  analyzer?  I  have  ac- 
cess to  one  at  work,  but  most  hams 
don't  have  one,  either  there  or  al 
home.  I  hope  software  upgrades  will 
include  this  option. 

Low-pass/liigh-pass  filler 

The  filter  high-pass  and  low-pass 
cuioff  frequencies  are  individually  ad- 
justable. They  were  most  effective 
when  the  low  pass  was  set  to  3(KK)  Hz 
and  the  high  Pass  to  300  Hz.  The 
manual  said  that  they  could  be  used  in 
place  of  a  SSB  filter  I  adjusted  these 
controls  in  an  attempt  to  reduce  some 
of  the  interference  from  ncarbv  sta- 
tions  when  using  SSB,  but  audio  DSP 
is  no  substitute  for  a  good  SSB  filter  in 
the  receiver's  IF,  My  HF  transceiver 
has  IF  shift  and  this  does  help  in  many 
situations. 

DSP  in  the  work  environment 


I  work  in  an  aerospace  test  laboratory 
I  where  we  do  vibration  testing,  among 
I  other  things.  Vibration  testing  consists 
I  of  putting  the  test  item  on  a  shaker  (very 
similar  to  a  speaker  but  much  larger). 
The  shaker  is  driven  by  a  large  amplifier 
(approximately  50,000  watts)  over  a  fre- 
quency range  of  5  to  3000  H/.  Vibration 
sensors  are  attached  to  the  test  item  at 
locations  where  parts  may  go  into  reso- 
nance at  certain  frequencies.  These  sen- 
sors arc  not  frequency  sensitive  and 
return  signals  from  the  vibration  fre- 
quency, rattles,  fuel  or  air  passing 
through  the  test  item  and  any  other 
source  of  noise. 


During  lesiiog  we  sweep  the  fre- 
quency of  vibration  over  the  5  lo  3000 
Hz  range.  We  plot  the  outputs  of  the 
sensors  vs-  frequency  lo  see  where  cer- 
tain areas  or  parts  go  into  resonance. 
Very  often  the  rattles,  fuel  and  air 
noise  completely  cover  the  vibration 
signal.  To  filter  out  all  this  extraneous 
noise  wc  use  DSP  tracking  filters. 
They  have  a  moving  narrow  bandpass 
window  that  tracks  or  follows  the  exci- 
tation frequency.  Without  them  all  we 
can  see  is  noise — no  signal  is  visible. 
With  them  we  are  able  to  identify  very 
weak  signals  buried  deep  in  the  noise. 
At  times  the  signal  can  be  as  much  as 
20  dB  below  the  noise! 

It's  worth  it 

At  $370,  the  Timewave  Technology 
599ZX  is  the  most  expensive  of  all 
DSPs  available,  but  youVe  getting 
your  money's  worth  and  a  lot  more. 
The  599ZX  has  the  fastest  processing 
time,  so  there  is  ito  delay  in  output 
when  you  tune  the  dial.  You  listen  in 
near  real  lime  (18  ms).  The  six  memo- 
ries are  a  definite  plus— you  can 
switch  modes  at  the  push  of  a  button 
instead  of  having  to  adjust  many  knobs 
hoping  that  you  have  them  all  set  prop- 
erly. It  is  also  very  nice  having  all  of 
the  values  and  the  mode  displayed  on  a 
backlit  window  rather  than  trying  to 
figure  out  the  settings  by  looking  at 
the  pointer  on  a  knob.  The  599ZX  has 
provisions  for  connections  to  two  ra- 
dios— ^a  definite  plus  if  you  plan  to  use 
the  DSP  with  more  than  one.  There  is 
no  need  to  switch  connectors — you  just 
push  a  few  buttons  to  switch  radios. 

I  am  very  pleased  with  the  DSP- 
599ZX.  In  several  weeks  it  has  enabled 
me  to  make  DX  contacts  that  would 
have  been  impossible  without  it.  Other 
contacts  thai  would  have  been  dilTicult 
without  it  were  made  much  more  enjoy- 
able. Every  feature  that  I  was  able  to  test 
worked  as  stated  in  the  manual.  There 
were  no  operating  quirks  or  compro- 
mises. The  design  and  operation  of 
the  unit  was  well  thought  out  in  every 
area.  For  further  information,  contact 
Timewave  Technology,  Inc.,  2401  Pilot 
Knob  Rd.,  St.  Paul  MN  55120,  Phone 
(612)  452-5939;  FAX  (612)  452-4571; 
E-mail  dsp@timewave.com.  Their  Web 
site  is  at  htlp;//www.timewave.com.  Be 
sure  to  lell  them  73  sent  you! 
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Numter  34  ort  ^our  F^^back  csrd 


The  Atlantic  Cable 


Have  you  ever  thought  you've  had  a  bad  day? 


L  VanProoyen  K8KWD 

8330  Myers  Lake  NE 

Rockford  Ml  49341 


Cyrus  W.  Field  had  lots  ol'  bad 
days.  Thirty-five  years  old  in  the 
1850s.  and  already  retired  Irom 
a  successful  paper  manufacturTng  busi- 
ness, Cyrus  was  aimlessh  drilling  through 
life  when  he  happened  inio  conversation 
wiih  one  F  N.  Gishourne.  Gisbourne 
had  earlier  been  involved  in  an  unsuc- 
cessful cable  laying  project:  in>;lallation 
of  a  cable  from  Newfoundland  lo  New 
Brunswick,  pari  of  the  circuit  needed  to 
link  Cape  Race  (Newfoundland)  to  New 
York.  Linking  Newfoundland  with 
New  York  would  speed  up  laie*brcak- 
ing  news  io  (and  fnnn)  Europe  liy  a 
couple  of  days,  Cupe  Race  being  the 
last  Norlli  American  port  of  call 
for  ships  headed  to  Europe  across  the 
Atlantic. 

Gisboume  was  u^vins  to  resurrect  his 
project  (the  undersea  part  under  the 
Strait  of  Cape  Breton)  wilh  new  money, 
and  Field  was  a  pussibility.  No  one  as 
yet  knew  how^  to  bridge  the  Atlantic  with 
a  cable.  As  it  happened.  Iheir  conversa- 
tion about  money  drifted  to  the  more 
frivolous,  settling  on  a  discrepancy  over 
the  true  distance  between  Newfoundland 
and  Ireland.  Cyrus  considered  the  dis- 
crepancy trivial,  hut  the  conversation 
got  him  thinking.  *'Why  not  a  cable  all 
the  w^ay?"  Arnied  with  this  idea.  Cyrus 
stwjn  launched  into  a  twelve-year  series 
of  (mis)ad ventures  that  was  to  ulti- 
mately end  wilh  laying  the  first  Atlantic 
Communications  Cable. 

Eurly  subDiarine  cable  development 

By  the  time  Cyrus  began  organizing 
his  cable4aying  plans,  considerable  de- 
velopment of  undersea  cables  had  al- 
ready been  done  by  the  British,  driven 
by  a  desire  to  link  England  with  the  rest 
of  Europe.  They  had  the  best  facilities  of 
the  time  for  production  of  a  suitable 
cable,  as  w^ell  as  hard-earned  experience 
and  capability  instructed  through  several 
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failures  in  laying  cable  links  between 
Ireland  and  England,  and  across  the 
Su-aits  of  Dover 

The  rrrsi  succes?;ful  cahle-laying 
across  the  English  Channel  was  com- 
pleted by  1850.  bui  ihe  cable  soon 
failed,  suffering  from  abrasions  caused 
by  the  Channefs  gravel  bottom.  By 
IS53,  Lhc  British  had  overcome  most 
such  problems  with  the  development  of 
a  iead-coaied,  resin- insulated  cable,  as 
shown  by  the  success  of  several  opcra- 
lional  links  between  England,  Ireland, 
and  the  rest  of  Europe. 

^^With  over  a  million  bucks 

spent ^  they  finally  had  the 

strait  successfully  bridged  by 

July  of  1856^  Only  one 

problem —the  Morse  system 

wouldn-t  workP^ 

Further  reinforcing  Field's  plans  was 
new  information  about  the  topography 

of  the  Atlantic  floor,  released  by  the  US 
Navy.  The  naval  survey  revealed  that  the 
ocean  ntK>r  along  the  proposed  cable 
route  was  much  more  regular  than 
previously  thought,  making  the  task  of 
cable-laying  easier  than  expected. 

The  NewfuuiidlaaclaiiilLaiidoii 
Telegraph  Co, 

On  May  6,  1854,  Cyrus  Field  orga- 
nized the  Newfoundland  and  London 
Telegraph  Co.,  Inc,  with  the  aid  of  his 
friend,  Peter  Cooper,  and  other  well-off 
New  York  in\  cstors.  The  company  ini- 
tially raised  $L5  million  (and  a  pledge 
of  support  from  Ncwfoundlandj  for 
starting  their  first  atiempi  at  laying  an 
Atlantic  cable.  (At  the  lime,  they  be- 
lieved this  money  W'ould  finance  (he  en- 
tire project...  and  that  only  one  attempt 
would  be  required.) 


Cyrus  left  almosi  immediarcly  for  En- 
gland to  initiate  manufacture  of  the 
cable.  This  project  went  to  mid-lS55 
when  Cynis.  now  armed  w  ith  the  wire 
he  needed,  turned  up  to  lay  the  first 
section  of  cable. 

Remember  the  Strait  of  Cape  Breton? 

Spanning  this  55- mile  stretch  was 
probably  an  excellent  introduction  to 
how  thines  were  to  ^o:  The  cable  broke 
within  two  miles  of  shore,  splices  also 
subsequently  broke,  an  uncooperative 
ship^s  captain  had  his  own  ideas  of  the 
proper  route  for  the  cable,  and,  finally,  a 
stt>rm  forced  the  crew^  to  abandon  the 
project  with  over  forty  miles  of  cable 
down.  Cyrus  and  company  were  forced 
to  regroup  for  another  ir)  in  1S56.  With 
over  a  million  bucks  spent,  they  finally 
had  the  strait  successfully  bridged  by 
July  of  1856.  The  only  problem?  Tlie 
Morse  system  wouldn't  work! 

Having  started  with  little  knowledge 
of  communication  systems  just  three  or 
so  years  earlier.  Field  was  rapidly  be- 
coming an  expert  in  the  subject.  He  was 
aware  of  earlier  work  in  signaling  by  the 
GeiTnans  and  particularly  a  system  de- 
veloped by  the  British  Professor  William 
Thiimpson  (probably  better  remembered 
by  his  later  title,  Lord  Kelvinj.  Cyrus 
adopted  Thompson's  system  fVir  the 
Strait  of  Cape  Breton  link  and  it  worked. 
It  was  complicated,  based  on  a  sensitive 
galvanometer  detector  directing  reflected 
light  in  a  Morse- like  cixlc  to  an  operator 
who  in  turn  translated  the  reflections  into 
text,  but  it  worked.  Cvrus  hoped  it  would 
also  work  over  a  2.30Q-milc  cable. 

The  Cape  Race  to  New  York  link  was 
now  essentially  complete.  Thai  was 
the  good  news.  The  bad  news  was  with 
only  2,300+  miles  to  go  across  the  At- 
lantic, the  Newfoundland  and  London 
Telegraph  Company  was  bankrupt. 


The  AUantic  Telegraph  Catnpany  of 
Great  Britain 

Cyrus  had  spent  a  good  deal  of  his 
own  money  and  a  lot  o(  his  friend>  get- 
ting this  far  and  his  search  for  more 
'*sports*'  in  the  US  was  being  hampered 
hy  his  critics.  Undaunted,  Field  set  off 
for  England  to  gain  additional  financial 
stipport,  and  by  the  end  of  1 856,  he  had 
secured  British  backing  of  more  than  $2 
million  (a  lot  of  money  for  the  times) 
and  organized  ihe  AiluniJc  Telegraph 
Company  of  Great  Britain. 

Back  in  business,  Cyrus  and  his  origi- 
nal friends  (The  Newfoimdland  and 
London  Telegraph  bunch)  immediately 
set  out  to  pick  up  where  they  had  left  off. 
By  August,  1857,  he  pushed  otT  from 
Ireland,  laying  cable  toward  Newfound* 
land-  After  four  days  and  350  miles,  the 
cable  snapped  in  two  and  half  a  million 
dollars  went  down  the  drain. 

A\  this  point  it  was  obvious  that  he 
needed  a  new  cablelaying  method.  The 
scheme  these  guys  ctime  up  with, 
though,  was  unique.  They  decided  the 
best  way  was  to  use  two  ships,  starting 
in  mid- Atlantic,  one  headed  for  Ireland, 
and  the  other  Newfoundland,  each  pay- 
ing out  cable  en  route.  Cyrus  got  it  all 
going  by  mid- 1858  with  the  two  ships 
and  all  (he  had  to  convince  his  backers 
this  WiHiId  work). 

After  several  highly  embarrassing  ex- 
periences, both  ships  rciiii  lied  to  Ireland 
to  regroup.  This  wav  an  occasion  prob- 
ably only  Field  the  undauntable  would 
have  been  able  to  handle.  He  had  to  re- 
convince  his  backers,  and  indeed  he  did. 
Underway  again  at  the  start  of  August, 
1858,  the  two  ships  headed  toward  their 
destinations.  Without  major  event,  each 
ship  reached  its  destination  after  six 
days*  The  AlJanlic  cable  was  in.  But  was 
it? 

A  hero's  welcome  turns  to  rebuke 

In  the  first  week  of  operation  the  cable 
worked  %vell,  but  by  Ihe  end  of  the  sec- 
ond week  of  August.  1 858,  trouble  be- 
gan. In  the  meantime,  celebrations  were 
the  order  of  the  day  for  the  "Atlantic 
Cable  Heroes,"  the  type  of  activities 
Cyrus  Field  was  adept  at  promoting.  The 
eulminauon  of  this  hype  was  to  be  the 
exchange  of  messages  between  Presi- 
dent Buchanan  and  Queen  Victoria  on 
August  16th,  but  by  the  16th  Ihe  line  was 


almost  dead.  In  spite  of  this,  the  mes- 
sages got  through  (after  two  days  of 
trying). 

While  the  line  continued  to  work  to 
some  degree  well  into  October  of  1858, 
word  was  spreading  aboot  the  problem. 
The  ensuing  outrage  that  followed  from 
both  sides  of  the  Atlantic  resulted  in 
Field's  lying  low  for  a  few  months* 

After  the  dust  had  settled.  Field  and 
his  backers  decided  to  blame  the  prob- 
lem on  'faulty  cable  manufacture''  which 
led  to  the  premature  failure  of  the  cable 
(the  "dust"  had  included  allei!ations  of 
fraud  and  the  like).  No  one  really  knew 
what  actually  happened,  but  one  thing 
they  all  knew  was  that  they  were  broke, 
and  new  money  was  hard  to  get.  Weeks 
ran  into  months  and  on  into  years  with 
Cyrus  out  beating  the  bushes,  trying  to 
raise  more  money. 

Field  went  on  without  success  for  over 
live  years,  both  in  England  and  the 
United  States.  The  Civil  War  was  raging 
throughout  America  at  the  time,  and  it, 
on  its  own,  generated  some  interest  in 
ihe  need  for  a  cable.  But  even  the  British 
at  the  time  were  reluctant  to  spend  more 
money  on  the  deal,  having  been  recently 
burned  by  another  undersea  cable  llasco 
(in  the  Red  Sea). 

The  Anglti-Ameriean  Company 

In  1860,  halfway  through  the  project, 
Cyrus  W.  Field  had  been  forced  into 
bankruptcy.  He  had  consumed  most  of 
his  personal  fortune  and  that  of  his 
creditors  on  the  venture.  There  came  a 
time,  during  the  nadir  of  his  financial 
woes,  that  he  became  the  object  of  ridi- 
cule and  public  avoidance.  Nonetheless, 
he  had  persevered,  making  countless 
trips  back  and  forth  across  the  Atlantic 
to  promote  his  cable  project  until  he 
finally  succeeded. 

After  seven  yciu's,  Field  was  again  on 
speaking  terms  with  his  old  buddies  at 
the  Atlantic  Telegraph  Company  and 
most  of  the  other  investors  associated 
with  his  Atlantic  cable  project(s).  As  ihe 
Civil  War  was  drawing  to  a  close*  he  and 
his  colleagues  recruited  the  use  of  a  pas- 
senger ship,  the  Great  Eastern^  for  use  in 
cablelaying  for  a  year.  By  July  of  1865, 
they  were  ready  for  another  go  at  laying 
an  Atlantic  cable. 

In  the  usual  Cyrus  W.  Field  style,  they 
departed  from  Ireland  after  much  tan- 
fare.  One  thins  he  never  learned  was  to 


avoid  publicity,  but  with  all  the  experi- 
ence this  bunch  had.  tliev  had  learned  to 
continuously  test  the  cable  while  en 
route.  They  were  also  using  the  latest  in 
undersea  cable  design  which,  unfortu- 
nately  tor  licld,  still  had  several  years  of 
maturing  to  go.  As  cable  defects  were 
detected,  they  reeled  the  cable  back  until 
each  bad  section  was  located;  they  then 
repaired  the  defect,  and  continued  on. 

With  all  going  well  and  about  two- 
thirds  of  the  distance  traveled,  they 
somehow  lost  the  cable.  Ten  days  later, 
they  found  it,,,  only  to  lose  it  again,  this 
time  for  good — or  so  it  seemed.  Cyrus 
must  have  personally  kni>wn  the  coiner 
of  "Try.  try  again."'  because  off  he  went 
to  Londi>n  again,  to  reassure  his  backers 
that  he  knew  what  he  w  as  doing — and  he 
did  it;  again,  he  organized  a  new  com- 
pany (the  Anglo-American  Company); 
he  reloaded  the  Great  Eastern:  and 
headed  lor  Newfoundland,  although 
delayed  alMH>.st  a  full  year. 

''Day  after  day^  night  after  night,  her 
great  pistons  glided  in  their  channels, 
and  the  cahle  poured  over  the  stem  with- 
out a  hitch.  At  last  they  had  learned  how 
it  was  d<me!"  ^Harlow,  Old  Wires  and 
New  Waves. 

On  July  27,  1866,  the  Great  Eastern 
entered  Trinity  Bay,  Newfoundland,  still 
in  communication  with  their  terminus  at 
Valentia  Bay,  Ireland.  The  cable  was 
good.  The  cable  was  in ! 

Upon  securing  the  July  27.  1866, 
cable.  Cyrus  turned  the  Great  Eastern 
back  to  sea  to  look  for  his  lost  1865 
cable.  Armed  with  better  grappling 
equipment  than  he'd  had  the  previous 
year,  he  found  the  1865  cable  on  Sep- 
tember 5.  1 866,  spliced  it,  and  brought  it 
ashore  at  Trinity  Bay  on  September  8. 
This  sectind  cable  worked  perfectly,  and 
the  world  nt>w  had  two  Atlantic  cables, 
(Oddly,  this  stunt  did  more  to  restore 
Field's  credibility  than  the  docking  of 
the  July  27  cable.) 

After  losing  an  estimated  $10  million 
over  the  preceding  twelve  years.  Field 
eventually  paid  back  all  of  his  backers 
and  investors,  made  money  for  everyone 
associated  with  the  venture,  and  was 
then  able  to  retire  as  a  great  world  hero. 
By  1875,  using  the  technology  Cyrus  W, 
Field  pioneered,  virtually  every  popu- 
lated conlincni  of  the  world  was  linked 
via  cable.  H 
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Numtxr  36  Ofi  your  feedback  caflrf. 


TVA/CR  Tuner  Applications 


Part  Two  of  three— you  may  want  to  keep  Part  One,  from  last  month's  73,  handy. 


Hugh  Wells  W6WTU 

1411  18th  Street 

Manhattan  Beach  CA  90266-4025 


Voltages  developed  for  use  wittl 
tuners  must  be  regulated  and 
heavily  tillered  to  reduce  noise 
and  voltage  variations.  Noise  and  voll- 
age  variations  can  cause  luner  frequency 
instability,  since  tuners  are  voltage-oper- 
ated devices.  Regulators  ^uch  a^  the  7!il2 
and  L-M317  work  well  in  timer  power 
supplies. 

The  mixer  and  band  control  circuits 
(^rate  on  +12  volls,  A  pot  attached  to 
the  +12  volt  bus  is  used  to  provide  an 
adjustable  voltage  of  approximately  +7 
voltii  which  is  connected  to  the  AGC  ter- 
minaL  The  actual  AGC  voltage  value  is 
unique  to  the  tuner  and  must  be  deter- 
mined experi menially  while  listening  to 
a  signaL  In  operation,  the  AGC  voltage 
may  be  varied  with  a  pot  and  used  as  an 
RFgain  control 

Tuner  luning  is  accomplished  by  pro- 
viding a  voltage  which  is  variable  from 
0  to  29  volts.  The  29- volt  supply  may  re- 
main fixed,  but  the  voltage  applied  to 
Ibe  tuning  pin  of  the  tuner  can  be  varied 
with  a  pot.  The  most  satisfactory  tuning 
resolution  is  obtained  by  using  a  ten- 
turn  put.  The  addition  of  a  vernier  knob 
to  drive  the  pot  is  helpful.  Even  with 
vernier  adjustment,  the  tuning  can  seem 
a  little  erratic.  To  smtxuh  out  the  luning 
action^  a  l-|iF  capacitor  may  be  con- 
necied  from  the  tuning  pin  to  ground. 
Although  a  larger  capacitor  value  may 
be  used,  the  voltage  lime  constant  could 
thus  be  made  too  long,  allowing  fre- 
quency adjustment  overshoot  should  ihc 
luning  knob  be  moved  too  rapidly, 
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If  the  tuner  has  an  AFT  terminal,  you 
can  utilize  the  feature  for  fine  tuning.  If 
unused,  the  terminal  must  be  grounded. 
To  be  used  for  fine  luning,  the  terminal 
may  be  connected  to  the  wiper  of  a  5k 
pot.  Voltage  tor  the  pot  should  be  a  low 
value  not  exceedine  2-3  volts.  One  end 
of  the  pot  can  be  connected  lo  a  positive 
voltage  and  the  other  to  ground  or  to 
-I  volt. 

Construction 

Fig,  1  shows  the  typical  wiring  and 
voltage  requirements  to  suppurl  a  TV/ 
VCR  tuner  used  as  a  frequency  converter 


Mechanical  construction  is  nol  critical, 
allowing  a  lot  of  freedom  for  the  builder 
to  choose  the  rnouniing  of  the  tuner, 
pots,  switch,  etc. 

Although  the  regulators  are  operating 
well  below  their  dissipation  rating.  1 
suesest  ihat  thev  be  mounted  against  a 
PC  board  or  onto  a  small  heal  sink.  The 
objective  is  to  reduce  the  tendency  for  a 
voltage  shift  as  a  function  of  heal  rise. 

Dial  calibration 

After  the  converter  is  operating  and  the 
IF  established  at  a  specific  Ircqucncy,  a 
"kx>k-up"  table  tiiay  be  constructed  to 
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Fig.  I.  TV/VCR  timer  as  a  wideband  frequency  convener. 


Fig.  2,  Diat'io-frequency  translation^ 

translate  dial  position  markings  to  fre- 
quency.  Specific  frequency  settings 
are  then  interpolated  between  known 
frequency  calibration  points, 

Anotfier  method  is  to  construct  a  cali- 
bration curve  as  shown  in  Fig,  2.  AI- 
though  the  tuning  curves  are  not  linear,  a 
straight  line  may  be  drawn  between 
known  frequency  checkpoints.  The  read- 
ability resolution  of  the  chart  is  set 
by  the  spacing  between  the  X  and  Y 
coordinates  on  each  axis. 

Instead  of  using  dial  position  mark- 
ings on  one  of  the  chart's  axes,  you  may 
use  the  tuning  voltage  for  greater  accu- 
racy of  frequency  repeatability  TV/ 
VCR  tuners  are  quite  reliable  in  their 
frequency  resetability  as  a  function  of 
the  tuning  voltage.  The  use  of  a  D  VM  to 
measure  the  tuning  voltage  to  the  1st 


and/or  2nd  decimal  place  is  desirable. 

If  a  signal  generator  is  not  available 
for  determining  frequency  calibration 
poims,  known  spot  frequencies  may  be 
identified  and  logged.  Signals  such  as 
cordless  phone,  FM  BC,  aircraft,  public 


^TTtese  tuners  have  one  major 
Aawback  in  mobile  ap^ations. 


ff 


service,  taxi  cabs^  ham  bands,  weather, 
TV  audio  channels  and  cellular  phone 
can  provide  the  necessary  frequency  ref- 
erences for  rough  calibration.  In  most 
cases  it  is  sufficient  to  identify  the  band 
edges  for  each  service* 

Take  advantage  of  tuner  availability — 
build  a  wideband  frequency  converter 
and  tune  in  to  the  action  taking  place  in 
the  45-900  MHz  spectrum  I 
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Fig.  3.  DC-DC  sn^itching  converter  All  diodes  are  1N4M8.  Operating  frequency  is  apptoximateiy 
56KHz.  Transformer  core:  powdered  iron.  OO-OA  lo  OSin,,  ID^125  to  QJSOin.  Windings:  PRl- 
15Tn6  enamel  wound  bifilar,  SEC-SOT  nO  enameh  TIC- IT  430  enamel  wound  bifdar. 
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Mobile  power 

Because  of  I  heir  mechonicaJ  stability, 
TVA^CR  luncrs  work  very  well  in 
mobile  applications.  However,  there  is 
one  major  drawback  that  requires  atten- 
tion. TVA/CR  tuners  arc  voltage-oper- 
ated devices  and  are  not  tolerant  of 
changing  voltage  values,  Therefore,  mo- 
bile operation  presents  a  real  challenge 
for  the  experimenter.  With  semicon- 
ductors available,  the  challenge  can  he 
minimized. 

The  voltage  requirements  of  a  timer 
are  +12  volts  and  an  ultra  stable  tuning 
voltage  supply  of  approximately  +30 
volts.  The  +12  volts  should  be  regu- 
laicd  because  it  is  used  to  power  ihe 
mixer/osc,  band  control  and  AGC  cir- 
euits.  AUhough  most  tuners  prefer  +12 
volts,  they  will  function  without  no- 
ticeabie  degradation  dow^n  to  about 
+10  volts.  An  automobile's  electrical 
system  is  a  suitable  source  and  has  a 
vollase  value  which  can  vary   from 


about  12,6  to  14.7  volts  depending 
upon  engine  speed.  A  standard  9  V  to 
12  V  regulator  could  be  used  to  pro- 
vide stable  voltage  for  tuner  use  ex- 
cept during  the  periodic  loss  in 
regulator  headroom  at  perhaps  a  12.6 
V  value  when  the  battery  terminal 
voltage  tails.  A  sititple  /.ener  diode 
regulator  is  normally  sufficient  and 
solves  the  problem  nicely  for  the 
tuner 

The  real  challenge  for  mobile  opera- 
tion is  the  +30  volt  requirement  for  the 
tuning  voltage.  There  are  several  ways 
to  generate  a  high  voltage  from  a  12- 
volt  supply.  Two  of  the  ways,  a  DC- 
DC  converter  and  a  voltage  mulliplier, 
are  presented  here.  Perhaps  the  easiest 
method  of  obtaining  the  desired  voii- 
aiie  is  to  build  a  DC-DC  converter  de- 
signed  around  a  powdered  iron  core  as 
shown  in  Fig,  3.  Most  any  powdered 
iron  core,  except  ierrite,  will  work 
in  this  application.  Switching  is  ac- 
complished by  driving  each  transistor 
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Fig.  5.  29-voit  regit hitoK 
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alternately  into  saturation.  The  core,  be- 
ing powdered  iron,  does  not  saturate 
easily.  Therefore,  the  switching  fre- 
quency is  desirably  high  (approximately 
56  kHz)  in  order  to  Lake  advantage  of  a 
small  core  si/e  and  to  aid  in  the  ripple 
filtering  process. 

Another   method  of  obtaining   the 
high  voltage  is  to  utilize  a  voltage 
multiplier  But  for  a  voltage  mulliplier 
to  function,  it  must  be  driven  with  AC 
or  a  DC  chopper  circuit.  Fig.  4  shows 
a  555  IC  used  as  a  chopper  driving 
a  complementary  pair  of  transistors. 
Working  alone,  the  555  cannot  source 
enough  power,  but  the  transistors  can. 
The  transistors  are  driven  from  cutoff 
'  to  saturation  by  the  square  wave  out- 
put of  the  555.  There  is  little  or  no 
conduction  overlap  in  the  transistors, 
which  results  in  little  or  no  heat  gen- 
eration— therefore,  a  heat  sink  is  not 
required. 
With    the   AC    voltage    component 
I  generated  by  the  chopper,  the  volt- 
age multiplier  will   increase  the  out- 
put voltage  to  approximately  29  volts 
(w^hich  is  marginal  for  tuning  the  high 
frequency  end).  It  is  difficult  to  obtain 
a    higher    voltage    from    the    circuit 
shown,  because  only  one  voltage  rail 
of  the  multiplier  is  moving,  not  two  as 
would  be  the  case  with  an  AC  source. 
Single  rail  switching  limits  the  func- 
tion to  a  maxinium  voltage  multiple  of 
three,  minus  losses. 

Fig,  5  shows  an  LM317  regulator 
that  is  required  to  regulate  the  output 
of  the  +30  voli  source.  Adjustment  of 
the  regulator  is  critical  in  order  to  ob- 
tain the  highest  possible  stable  volt- 
age. The  correct  setting  is  found 
during  a  battery  non-charging  condi- 
tion when  the  source  voltage  is  tow. 
Pot  Rl  is  adjusted  to  reduce  the  output 
voltage  just  enough  to  obtain  output 
stability,  which  will  occur  when  the 
voltage  drop  across  the  regulator  rises 
to  about  4  volts.  Output  voltage  stabil- 
ity achieved  by  this  method  will  be  re- 
tained as  the  battery  voltage  rises/varies 
while  under  normal  charge. 

Because  of  mobile  operation,  all 
parts  must  be  supported  mechanically 
to  prevent  vibration  damage.  Heat- 
sinking,  though,  is  not  required  since 
all  parts  are  operating  below  their 
dissipation  factor. 

Next  lime:  Spectrum  analy/en  signal 
source,  multifunction  signal  device. 


Neueh  srv  die 

O^ntinued  from  page  7 

gettiog  my  60-year  membership  pin  next 
year 

Okay,  now  tell  me  where  I'm  wrong.  Bet- 
ter yet,  what  do  you  propose  be  done  and  by 
whom  10  get  our  hobby  growing  like  it  is  in 
Japan? 

Bad  Appl^ 

A  reader  sent  me  a  tape  of  K3ZO  during  a 
contest.  What  I  heard  defied  all  ttie  accepted 
ideas  of  sponsmanship.  Yes,  this  goi  me  to 
thinking.  What  can  be  done  about  egre* 
giously  rude  behavior  on  our  bands?  Jam- 
ming, bad  language,  and  so  on?  Have  you 
any  ideas? 

One  basic  problem  is  that  when  a  nasty- 
tempered  ham  lets  loose  on  the  bands  there 
are  few,  if  any»  repercussions.  It  is  comfon- 
ing  to  know  that  nasty-tempered  people  die 
much  sooner  than  happy  people,  but  they 
sure  can  spread  a  lot  of  misery  while  we're 
waiting  for  their  nastiness  to  kill  them. 

Well,  I  tend  to  think  in  terms  of  solutions, 
so  bere*s  what  I  propose.  How  about  7i  issu- 
ing a  "Bad  Apple"  cenificate  to  hams  nomi- 
nated for  this  award?  The  floor  is  open  for 
nominations,  so  the  next  time  you  are  as- 
sailed by  some  diny  rotten  SOB  on  the  air, 
why  not  nominate  this  turkey  for  this  award? 

Coniinued  on  puge  49 


MAGGIORE  ELECTRONIC  LAB 

600  WESTTOWN  ROAD,  WEST  CHESTER  PA  I9J82 
Phone  (6 10)436-605 J  Fax  (610)436-6268 


Hi  Pro 


See  Our  LOW  COST  "Rr  Repeater  Wtih  CAT-300 
Controller  At  Dayton  -  Booth  #218. 

PLEASE  CALL  OR  WRITE  FOR  OUR  COMPLETE  FREE  CATALOG 


Amplifiers,  ATV  Down  Converters  &  Hard  to  Find  Parts 


LINFAR  AMPLIFIERS 


HP  Amfilillan 

FC  board  ttnd  ooinpHelv  pa^ts  im  tot  HF  nmpWIan  dascrited  m 

Ehe  MptoroLB  AppliciUdn  Motuft  Hud  En9lna#rtiiB 

Bullatins: 


A.\779H 
AN779L 
AN  762 

AR305 

AN75» 

AR3tJ 

EB27A 

EBKH 

AR347 


(140W) 
tl40IV) 

(300W) 
(300WJ 
POOW) 

poow> 

(6O0W) 


2  Meter  4iil|lWliill<  (144-140  l*il> 

(Kit  Ot  WmsA  vtd  Tested} 

35W  -  Model  335A.  $7995.^109 95 

75W  •  Model  875A,  Sl19  95/$159-95 

44<MS0  MH2  Amp(ifl«ft 

{SSS'fM-ATV) 

IDOW  -  Model  KEB  67.  %%m3& 


ATV  Down  Doftveners 
(Kit  Of  WirKi  and  Tested) 

Model  ATV  3  ^420-450) 
(Ga  AS  ■  FET) 
$49  95/S69.9S 

(GaAS  -  FET) 
S$B.95^79^ 


HARD  TO  FIND  PARTS 


•  RF  Powar  Tniwiatwa 

«  BroeM;l|]3«n<l  HF  Transf4rm«r4 

•  Chip  C«pe  ■  K<trr^i°VATC 

•  ItoiBlciKi  HUcB  C«pm  -  UntttoaSemoa 

•  ARCO/SPRAGUE  Tjimmw  CapacnDrs 
We  cdui  g«t  you  va^Miy  ttvf  KF  i^nsdloi^ 
Cat  MS  Ibr  "stmflgm'  Aanf  m  tina  pmmf 


DIGITAL  FREQUENCY  flEADOlfT 
TK'1       {Wved  And  TetiMcf|»1 49  96 


For  detailed  information  and  prices,  call  or  write  for  a  our  free  catalog! 


ADDITIONAL  ITEUS 


HHt  Sink  Mvlsrui 

Mom  m  Nwi  swUk  i«.s^  X  tr  E  t.Ei.  $24  oo 

Low  PsiB  FUttvra  (up  to  300W)  for  hwmonici 
Specity  lOM,  ISM,  2DM,  4C1M,  QDMot  IgOM 
HF  Splitt*n  vKl  Coifnbinain  up  to  2KW 


Add  ^  50  for  ahiipping  and  handling 


CCI 


ICommunication 

IriG 


^•IK 


L   ^  ^ 


E  Mu3:  L'E;i.di)'iiirv<iff|H'»b(]«,t;«m 


CIRCLE  99  ON  HEADER  S£nVlCE  CARD 


AVCOM 


Spectrum  Analyzers  -  Spectrum  Display  Monitors 
Satellite  Receivers  -  Signal  /  Sweep  /  Noise  Generators 


Spectrum  Display  Monitor 


SDM'42A  $1145 

AVCOM's  new  SDM-42A  Spectrum  Display  Monitof  Is 
designed  for  lise  es  a  panaramic  signal  display  tor  VHF 
scanners  and  oomrfunicaten  receivers  sucti  as  the  ICOM  R- 
7000  The  SD^^ZA  displays  ai\  signal  present  in  the 
receiver's  IF  on  a  5*  CRT  so  thai  the  opefaiof  can  monitor 
sfgnal  activity.  Tfie  operator  can  &\&n  quickly  [ur>e  lo  signals 
as  they  appear  on  the  spectrum  display.  This  greatly  facilitates 
locating  ard  tuning  of  IrLtemiittent  signsls  as  well  as  suiveJIIing 
apsftjtaiar^equeneyband  The  SDlMaASpedrum  Display 
Mentor  (with  a  scgnner)  can  be  ussd  infHh  AVCOM  s  PSA- 
@5A  Portat^le  Spi&cinjm  Ana^yzef  to  creaie  a  poweitri  broad 
acKl  fiamow  band  spectrum  monitonng  system 

The  SDM-42A  spectmm  display  can  be  used  for  other 
applications  5uch  as  monitonng  satellite  receiver  IF's  and 
demodulating  singie  channel  per  carier  sateliile  signals  (wFth 
optional  demodi^lor  carcuilry),  It  can  ateo  tie  used  as  a 
generaf  purpose  spectrum  anal^zei'  coverrkg  speoflc  fre- 
quency langes 


Broadband  Noise  Generator 


BNG'iOOOA  $475 

The  BNG-1000A  Broadband  Noise  Generalor  adds  to  the 
caf>ahiiity  of  spectrum  analyzer^  such  as  AVCOM  s  PSA-eSA 
by  a^ouying  atmm  to  p^lbrm  rrequency  response  meast^e- 
ments  simiar  to  tie  u»  of  a  Iraddng  generator  The  BN& 
lOOOA  notse  souns  is  useful  ftx  sweeping  coaxi^  cables, 
tuning  filters  arxl  characterizing  amplifiers.  Integral  RF  switch- 
ing allows  Ihe  nofse  retenenoe  level  b  be  displayed  on  the 
spectrjrn  analyzer,  and  by  a  front  panel  switch,  the  device 
under  tesi  (OUT} is  ptaoed  nto  the  netMork  and  ite  response 
mvnecia-eiy  obaorved  trserbon  loss  cart  be  m^tstjrBd  \iM£h 
ihefliporaswicii 


Left  pholo  depicis  a  70  MHr  BP  iter  displayed  on  an 
AVCOM  PSA-65A  Porjabl©  Spectrum  Analyzer  wilh  lt>e 
BNG'  1 0QOA  NOJ  SE  PATH  in  ihe  Through  DUT posiaafi-  The 
right  phob  ts  the  same  set  tip  with  the  8N&100QA  Direct  To 
Spectrum  Analyzer  fer  quid<  ifgertion  loss  rtwisurernent 


SCPC  Satellite  Receiver 


BCPC-IOOOD  only  $  799  Hi 
Frequency  STran spender  AglJe  -100  Prog  ram- 
ma  ble  Channels  -  Micropfocessor  Controlled  - 
Unique  Stability  Circuits  -  SeJectabie  Bandwk^s  - 
C  or  Ku  LNB  ^nput  -  Audio  Expandor  Circtirtry  - 
Mac^  in  the  U.S-A. 

AVCOM  s  new  Single  Channel  Per  Carrier  satellite  receilver, 
modeJ  SCPC'iOOOO.  The  SCPCtOOOD  aJtows  owners  ol 
both  C  or  Ku  band  TWtO  systems  to  receive  sports,  talk 
shows,  news,  loretgr  kanguBoe  and  ether  SCPC  feeds  with 
excelVentatjdtolidaiy  TT^SCPC-1000D  has  mary  features 
not  found  on  any  ottier  tow  cost  SCPC  recefver.  Features 
Include  too  programmable  memory  channels,  LNB  Drif; 
Compensation  (LDC),  LNB  Offset  Error  Compensation  (LOE). 
Digrlal  Frequency  Lock  (DFLJ.  Automatic  Frequency  Control 
(AFC)  and  a  Univisrsal  Audio  EM^ndor  thai  woilts  well  with 
aijc&o  feedb  wHh  2:1  and  Sit  compfession  In  addbon  the 
SCPC^IDOOO  has  setectable  irrtermechaitB  Irequency  {LF.> 
Alters  with  bandwidths  of  400  and  100  KH2  tor  OfJl^mum 
reception  of  wide  and  narrow  band  SCPC  programs  The 
att^ctive  tiackJiL  microprocassor  com  rolled  LC[3  shows  tun- 
rng  trequency,  LNB  otisei  error,  preset  channel  and  signal 
strength  as  weD  as  DR,  squeich,  AFC,  audkj  bsxtwKlih 
selection  and  more. 


Super  Portable  Spectrum  Analyzer 


SPA-20A  $375 


AVCOM  &  new  SPA-20A  turns  any  TV 
into  a  poweffui  950-2050  MHz  spectrum 
analyzef.  The  SPA'20A  afc»e  the  sate*te 
system  ownef  to  lind  sff^  identify  satellite 
downlir^  signals,  maximize  antenna  perfor- 
mance, arvd  iroubfO'Shoot  system  failures. 
The  SPA'SOA  is  as  easy  to  install  to  an 
eKisttng  TVRO  system  as  a  VCR. 


Polarotor  I  Control  Box 


PRC-i  $149 


AVCOM  s  new  PRC-I  Polarotor  Control  Box  is  a 
aalf  contained,  battery  powered,  microproces- 
sor based  oontioler  that  <sn  control  servo  adLK 
at^teedhoms  Veft»cal  and  Horizontal  setting 
are  quickly  stored  an4  recalled  ld<3a3  forTVfK) 
installers  andean  be  effectively  used  inconjunc- 
lion  with  AVCOM's  PSA-37D.  PSA-aSA^orSPA- 
20  A. 


AVCOM 


500 souTHLAKE BOULEVARD    Qail  Of  fax  to  ofder  ov  recelvc  more  information. 

1^^4^794-2500  FAX:  804-7&4^82B4  AsK  fOf  AVCOM  S   FREE  CatalOg. 
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Number  40  on  your  F^edbdck  c&rd 


Reviewing  the  Pacl<et  Scene 

UK  1 996 


British  Isles  hams  are  ready  to  meet  voii! 


Roger  J,  Cooke  GB7LDI 

The  Old  Nursefy 

The  Drift,  Swardeston 

Norwich,  Norfolk,  UK 

NR14  8LQ 

G3LDI@GB7LDL#35.GBR.EU 


Obviously  quite  a  few  of  you  have 
read  my  article  in  ihe  February 
1993  edition  of  Radio  Fun, 
judging  by  ihe  response  I've  had  by  bolh 
packet  and  snail  mail.  It  is  gratifying  to 
know  that  the  UK  packet  scene  is  of 
such  interest  to  our  friends  in  the  US. 
Many  thanks  fur  the  comments  and 
requests. 

Some  of  the  requests  asked  about 
packet  addressing  in  the  UK  and 
whether  a  list  of  BBS  was  available.  Up- 
dated lists  arc  sent  around  the  UK  net- 
work every  few  months,  and  the  amateur 
responsible  for  producing  these  lists  is 
Brian  G8AS0,  He  puts  in  ii  lot  of  work 
in  compiling  the  lists  and  they  are  very 
useful.  (Ed.  note:  A  copy  of  the  current 
list  may  be  obtained  by  sending  a 
MIO  SASE  to  UK  Packet  List,  73  Ama- 
teur Radio  Today,  70  Route  202N, 
Peterborough  NH  03458  USA  J 

Just  to  explain  the  HR  addressing:  My  fnll 
addiess  is  G3LDI(^  GB7LDl#35  GBR£U. 
Originally,  we  used  an  underscore  and  a 
number  in  place  of  the  #35-  Then  we 
adopted  a  county  coding.  For  example,  I 
am  in  Norfolk,  so  that  would  have  been 
NOR  in  place  of  the  #i5.  However  to 
avoid  confusion,  and  ihcre  was  some, 
the  #  and  a  number  representing  each 
county  was  adopted.  I  see  that  this  sys- 
tem is  being  used  in  other  parts  of  the 
world,  too.  The  subject  of  inlernaiional 
HR  addressing  is  an  ongoing  thorny 
one  and  an  international  standard  would 
really  be  a  great  idea. 

There  have  recently  been  lots  of  sysop 
messages  debating  die  suggested  change 
from  the  two-letter  continental  field  to  a 
four-letter  one.  This  change  was  origi* 
nally  suggested  by  Tom  Clark  W3IW1, 
in  order  to  avoid  some  of  the  anomalies 
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that  exist  when  forwarding  interconti- 
nental mail.  However,  there  has  unfortu- 
nately been  considerable  resistance 
against  ihis  change,  especially  over  in 
Europe.  Having  been  involved  with  HF 
forwarding  since  1985,  I  thought  the 
suggestions  quite  logical  and  a  solution 
in  some  cases  to  the  problems  encoun- 
tered in  directing  certain  traffic.  Con- 
vincing everybody  that  ihis  is  indeed  the 
case  is  a  different  matter! 

Using  the  BBS  list  should  enable  most 
to  target  mai!  to  the  county  or  area  they 
desire  in  the  UK.  Obviously,  if  the  lull 
HR  address  is  known,  this  won't  be  nec- 
essary. Targeting  a  bulletin,  however, 
can  be  a  real  problem.  There  is  a  prolif- 
eration of  @WWW  bulletins,  most  of 
which  are  not  relevant, 
or  are  out  of  date,  by 
the  time  thev  reach  the 
other  side  of  the  world. 
This  problem  can  be 
helped  with  the  use  of 
the  REDIST  server  for 
the  FBB  BBS.  This 
server,  written  by  Chris 
McMahon  GftFCK  can 
provide  four  specific 
areas  of  coverage  for  a 
bulletin-  These  are 
UkBBS.  LocaL  Region 
and  Nation.  The  serv^er 
has  to  be  configured 
in  the  targeted  BBS 
in  order  to  work,  but 
it  is  gaining  popularity 
worldwide  now. 

LocBBS  is  the  tar- 
geted BBS  only.  Local 
is  a  few  BBS  surround- 
ing the  targeted  BBS. 
Region  can  be  a  larger 


area  still,  and  Nation  is  obvious.  The 
only  disadvantage  of  this  program  is  that 
a  list  of  BBS  with  it  installed,  world- 
wide, is  necessary  to  make  full  use  of  it. 

HF  forwarding  and  Satgate  operation 

With  the  poor  propagation  that  we  are 
at  present  suffering,  my  US  link  is  only 
on  20  meters.  I  forward  with  Joe 
KIRQG,  located  in  Bucksport,  Maine, 
every  day.  This  is  the  only  Stateside  link 
I  have  at  present,  but  it  is  a  good  one.  I 
ha^  e  tried  tests  with  West  Coasl  stations, 
but  despite  good  signals,  the  QSB  on  the 
polar  route  defeats  packet  totally! 

If.  for  any  reason,  the  Iff  route  fails, 
then  iraffic  for  N  A  is  sent  up  to  Andrew 


1                                 CUVE  DATA  BASE  COMMAND  SUMMARY 

AFTER  3(V0OT1 

L^s  Ijtes  installed  oaafter  SOlfi  MarcJi  1991 

BYE 

Quit  working  the  CLJVE  station 

DOWNLOAD 

Sends  all  selected  fijes  to  user 

HELP 

Sends  thj;s  screen,  as  does  ^ 

HttP  AKTbR 

Sends  hetp  on  the  Af1  Er  command 

HELP  HELP 

Sends  full  help  Me  tor  all  commands 

QTH 

Sends  itifonnalion  about  the  CLIVE  station 

SCAN  XXXX  YYYY 

Seaich  selected  files  tor  words  xxxx  or  YYYY 

SELECT1.2 

Select  fifes  using  file  numbers 

SELECT  FT290 

Seleci  all  ftles  wftti  the  keyword  fT290 

STATS 

Reports  on  contents  of  ttie  dalatiase 

TOPIC  3 

Select  topic  number  3 

TOPfC  MODS 

Seteci  a  topic  by  keyword 

TOPICS 

Lists  what  topics  CLIVE  hae  available 

UPLOAD 

Send  msg  to  disk  (Leave  a  tile/msg  for  SYSOP)              i 

WHAT 

Lists  tttes  in  current  topic                                                   1 

WHAT  SELECTED 

Lists  all  files  currently  selected                                         ' 

WHAT  NOT 

Lists  all  Rk^  not  currentty  selected 

GB7LAN  in  Lancaster  for  forwarding 
via  his  Satgate,  This  prevents  undue  de- 
lays occurring  in  NA  iraffic.  I  also  run  a 
Satgate,  the  second  in  the  UK,  and  mail 
is  split  between  us.  This  is  how  the  mail 
is  spUt: 

CfflTLAN  saws  the  following  areas  mUy: 

North  America — NA  NOAM 

Central  American  countries — CEAM 

Caribbean  area — CARB 

South  America — ^S A  SOAM 
and  parts  of  Europe  via  REQSAT 
server  (?/i/>'— Iceland,  Norway,  Fin- 
land, Sweden,  Denmark,  Germany, 
Netherlands,  Belgium,  Luxembourg, 
Austria,  Czech  Rep,,  Slovak  Rep., 
Poland,  Spain,  Portugal,  Gibraltar 

GB7LDI  serves  the  following  areas 
only  I 

New  Zealand,  Australia,  Pacific 
Ocean — OC 

Africa — AF  AFRI  by  Satgate  or 
HF  if  there  is  no  Satgate  route  to  the 
destination  country 

Asia— AS,  ASIA  by  Satgate  or  HF 
if  there  is  no  Satgate  route  to  the 
destination  country 

Middle  East — MDLE  by  Satgate  or 
HF  if  there  is  no  Satgate  route  to  the 
destination  country 

With  the  backup  of  my  HF  port,  mail 
delays  should  be  minimal,  despite  prob- 
lems of  propagation,  and  the  mechanical 
and  electronic  failures  that  we  aU  suffer 
from  time  to  time. 

There  is  another  route  to  the  US,  also 
very  fast,  and  that  is  the  Lx)nny  link.  This 
is  a  New  York/London  wormhole.  The 
New  York  end  of  the  link  is  situated  66 
floors  up  in  Rockefeller  Plaza  in  New 
York  City.  This  link  is  provided  by  the 
NBC  TV  Employees  Amateur  Radio 
Club.  The  main  sysop  was  Frank 
WA2NDV,  who  even  named  his  dog 
Lonny!  However,  Frank  has  had  to  cease 
his  sysop  work  and  has  now  handed  the 
torch  to  Tom  NY2S.  The  Lonny  node  in 
Central  London  gives  BBSs  such  as 
GB7HSN  direct  access  into  the  US  net- 
work. This  enables  users  to  have  real- 
time connects  with  US  nodes  and  even 
join  in  on-line  conlerences  across  the 
Atlantic.  Access  to  the  Lonny  link  is  at 
9k6  bauds.  The  sysop  at  the  UK  end  of 
flie  link  is  Derek  01  HSR 

UK  linking 

A  lot  of  the  UK  linking  is  still  at  1200 
bauds,  using  two  meters  and  70  cm.  ] 


However,  there  are  several  9k6  links 
in  pl£K:e  on  23  cm  now,  and  experi- 
ments arc  being  carried  oui  by  some 
on  54-kbit  links.  In  Norfolk*  we  are  ai 
present  setting  up  a  full-duplex  link- 
ing to  the  main  local  repeater  by  all 
the  BBS,  at  19.2  kbaud  on  23  cm,  to 
shift  all  forwarding  off  two  meters 
and  70  cm,  making  life  easier  for  the 
user.  This  is  being  achieved  by  the  use 
of  a  very  nice  modem,  capable  of  38.4 
kbaud,  designed  and  built  by  Matthew 
Phillips  G6WPJ  and  John  Ferguson 
G8STW. 

Licensing  of  BBS  operation  in  the 
UK  is  also  different.  My  GB7LDI 
packet  BBS  license  is  a  variation  on 
my  full  personal  call  G3LDI  We 
have  to  obtain  a  Notice  Of  Variation 
(NOV)  to  operate  a  BBS,  Control  of 
the  issuing  of  these  is  maintained  by 
the  Digital  Communications  Com- 
mittee (DCCJ  which  was  set  up  to 
avoid  a  proliferation  of  BBS  opera- 
tion, and  also  to  maintain  a  negotiat- 
ing body  with  the  Radio  Authority 
(RA),  who  control  amateur  licens- 
ing in  the  UK.  Node  licensing  is 
controlled  in  the  same  way,  and  site 
clearance  has  to  be  obtained  tf  unattended 
operation  is  required.  These  regulations 
are  at  present  undeigoing  a  complete  re- 
view and  the  NOV  is  being  rewritten.  This 
will  streamline  the  issue  of  NOVs  and 
avoid  the  long  wait  that  some  have  had  in 
the  past.  In  the  UK,  our  two-meter  and  70 
cm  bands  arc  half  those  in  the  US,  so  a 
tighter  control  has  to  be  maintained  and 
band-planning  is  essential.  There  is  a 
threat  to  parts  of  the  70  cm  band  now  from 
the  manufacturers  of  car  alarms  and  secu- 
rity devices,  which  are  being  placed  delib- 
erately within  the  amateur  band,  along 
witfi  commercial  data  links  and  radar.  The 
sharing  of  the  band  is  becoming  a  problem 
in  which  the  amateur,  having  no  vested 
financial  interest,  has  little  leverage. 

By  using  the  BBS  listing  you  will  now 
have  a  complete  and  accurate  way  to  route 
mail  to  any  p^  of  the  UK.  Even  if  there  is 
more  than  one  BBS  in  a  particular  county 
there  should  be  no  problem.  Send  it  to  any 
one  of  them  and  the  correct  home-BBS 
can  soon  be  found.  As  long  as  you  direct  it 
to  the  cornet  county  in  the  first  place,  this 
will  save  the  sysop  a  load  of  hassle.  How- 
ever, if  you  have  mail  for  ComwaO  and 
you  send  it  to  a  BBS  in  the  north  of  En- 
gland, the  sysop  then  has  to  do  quite  a  bit 
of  research  to  reroute  it. 


KMd\o  Monitoring 


The  How-  To  Guide  ^^  .g^,  ^^^ 

M£W  f€>r  1  997  WB2CHA 

The  complete  bandsMin  guide  to  the  world  of 
radio  cointnunic^tion^  including  medium  wave, 
shortwave,  VHF/UHF  scanning,  and  more? 
Thi^  remarkabte  just-publiiihed  liook  is  the  hest 
scanning  and  monitonng  manual  available! 

"This  complete  how-to  guide  should  grace  the  fibelf 
of  anyone  m  the  radio  hobby/' 

Richn  rd  D  'A  fig  eh.  Chairman 

Ass&ciatian  ofSorth  American  Radio  Clubs 

*'Skip  covers  it  alJ+  from  1>C  to  daylight.. 
K  comprehensive  coui^e  on  intercepting  and 
documenting  radio  ,sif^nals.  [lighly  recommended !*' 
Hili  Cheek 

■"The  mo»il  complete  and  useful  book  of  monitoring 
infonnatioD  avaUable/'  Paul  Swearingtn^ 
Pub  Usher,  DX  News  *J*  ^ 

A  sdtfction  of  the        fi"^ 
McGraw-HBI  Soctronlce  Book  Club 

ISBN  1*56866^101-0      344  pages,  $19  95 


ULTIMATE  SCANNER      340 1^,  large  ims^i 

Scanner  modtetons  -  3  ■ "'  chMk  129.95 

By  tht  nmttr  of  5canr>er  mcKhp  Edbf  of  Wofid  Scanning  Report 
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im  Goiemor  BrifB.  Suite  27JS  MC  Visa,  kmn 

San  Otfioo,  CA  iim  800-546-6707  (orders) 
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CLIVE— a  versatile  database  with  a 
name! 

CLIVE  is  the  n<inic  given  lo  a  very 
popular  database  run  by  Colin 
G6\VHL&GB7KLY.#I9.GBR.EU 

Currently  the  mailbox  holds  over 
1300  files  and  is  expanding  weekly.  You 
can  obtain  files  from  CLIVE  wiih  case, 
Ftm  you  want  lo  know  vvluu  files 
CLIVE  holdjs  whteh  will  be  of  interest  to 
you,  so  jou  have  lo  send  a  CLIVE  RE- 
QUEST nnessage  to  Ihe  database. 

You  have  10  tcl!  CLIVE  wh:H  TOPIC 
you  are  interested  in.  SELECT  what 
part  of  that  li>pic  you  want.  You  then 
ask  CLIVE  lo  send  details  on  WHAT 
yoti  have  SELECTED.  Then  say  BYE 
(control  Z). 

Example:  If  you  want  lo  know  al!  the 
recipes  containing  either  Chicken  or 
Eish  then  do  the  following: 

Connect  to  your  local  mailbox  and 
type 

SPCLIVE@GB7KLY 

When  "Subject:''  comes  up,  type 

REQUEST 

When  "Send  vour  message,  end  with 
cntrl  Z  or  /EX"  comes  up,  type  the  fol- 
io wing  (on  separate  lines  as  shown 
below) 

TOPIC  FOOD 

SELECT  CHICKEN  FISH  POULTRY 

WHAT  SELECTED 

BYE 

It's  that  easy — CLIVE  will  send  you  a 
list  of  all  recipes  containing  cither 
Chicken  or  Fish, 

The  rexson  you  SELECT  CHICKEN 
FISH  POULTRY  is  to  cover  any  way 
that  your  subject  may  be  stored.  (Clive  is 
clever  and  will  son  things  out  to  cover 
mosi  combinaiions  of  vour  selection  j 

The  only  lin^  you  need  to  alter  for 
any  suhjeci  are; 

TOPIC  (the  subject  of  your  choice). 

SELECT  (the  item  of  interest  within 
the  subject). 

If  >ou  had  chosen  the  TOPIC  RACKET 
and  SELECT  BSX2  BSX 

Clive  would  have  sent  you  a  list  (and 
a  few  pointers  to  whai  you  selected) 
siniilar  to  ihc  one  at  the  top  of  the  page. 

Now  you  can  select  which  file  you 
would  like  lo  sec,  so  you  have  to  send  a 
message  lo  CLIVE  REQUESTing  a  file. 
You  have  to  tell  CLIVE  the  TOPIC  (sub- 
ject) from  which  you  want  a  file  down- 
loaded. You  then  must  SELECT  the  fde 
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No. 

Date 

Bytes 

Description  of  contents 

38     ' 

1 8/08/90 

7808 

TNC2/BSX2  COMMANDS:  A  list  of  commands 

39 

31/08/90 

4505 

TNC2/BSX2  COMMANDS:  A  list  of  commands 

40 

31/08/90 

4702 

TNC2/BSX2  COMMANDS:  A  list  of  commands 

45 

17/09/90 

3448 

Modifying  the  BSX2  for  STATE  MACHiNE  DCD 

48 

01/10/90 

1506 

BSX2  DCD  mod.  The  circuit  diagram  for  fi  e  45 

92 

03/03/91 

3282 

Linking  DL  and  BSX  1  NCs  for  use  as  nodes 

96 

18/03/91  1 

1030 

BSX2  TNC  fiiod  for  open  OR  closed  squelch 

CLIVE  >  BYE 

Thank  you  for  using  the  database. 

1  hope  you  find  the  reply 

useful. 

73.  Colin,  G6WHL@GB7KLY.#19.GBR.EU 

(or  nies)  and  ask  CLIVE  to  DOWN- 
LOAD the  file  (or  files).  Then  say  BYE 

OK.  the  TOPIC  is  PACKET  and  the 
flic  I  want  is  the  diagram  for  the  DCD 
mod;  if  you  look  at  the  list  above,  that  is 
file  48.  So  to  dou  nload  ihe  file  of  your 
choice  do  the  following: 

Connect  to  your  local  miiilhox  and 
type 

SPCLIVE(iGB7KLY#19.GBR.EU 

When  "Subject:'*  comes  up,  type 

RIIQUEST 

when  "Send  your 
message,  end  with  cntrl 
Z  or  /EX"  comes  up, 
type  the  Ibl lowing  on 
separate  lines  as  shown 
below: 

TOPIC  PACKET 

SELECT  48 

DOWNLOAD 

BYE 

Tliat's  it.  Clive  will 
send  you  the  file  you 
have  chosen.  You  can 
send  for  a  selection  of 
files  with  SELECT  48 
92  96;  there  are  cur- 
rently 23  topics  on  the 
database. 

Snippets 

Other  data  modes  lU'e 
giiining  in  popularity  in 
the  UK.  SSTV  and  FAX 
ait!  used  a  lot,  both  on 


HF  and  VHP,  using  JVFAX,  or  some- 
thing similar.  Pictures  can  be  made  into 
BMP,  GIF,  or  similar  llles  and  passed 
around  on  the  air.  Quite  a  few  are  to  be 
found  on  the  saleltites. 

TCP/IP  is  gaining  in  popularity,  albeit 
rather  slow  1  v.  There  seems  lo  be  a  ten- 
dency  to  shy  away  from  this  protocol, 
mostly  hccausc  of  a  lack  of  information. 
To  help  with  ihis  situation.  Ian  Wade 
G3NRW  has  written  a  very  good  bcxik. 
called  NOSIniR>,  which  explains  TCP/IP 


No. 

Name 

Conient  of  Topics 

01 

BBSs 

Bulletin  boards  &  iriallboxes  on  amateur  radio 

02 

PACKET 

Packet  retaled  fites  ^xctixjir^g  BBSs 

03 

MOOS 

Mods  10  CBs.  amaieyr.  and  PMR  equipment 

64 

HUMOUR 

Articlfif;  trom  Kaigtiiey  ARS  rtewstetter 

OS 

SOFTWARE 

AmaieuT  related  programs  {sf?n\  as  ASCfi  Files) 

Q6 

GENERAL 

Ganeral  J  nto  rest— ma  inly  for  VHF  users 

07 

VJRUSES 

Descriptiiin  &.  cure  ot  some  common  compuier  viruses 

08 

PRrNTFD 

Wrtiig.  short  stoftes.  non-ham  technicai  articles 

09    1 

COMPUTEHS 

Infomiauon  and  artictes  {othw  fian  p^ogr^ims) 

10    ' 

REQRL 

1000s  o1  files  from  UK  BBSs  via  rGqIil  protocol 

11 

SPACE 

Arfane.  GaiFleo,  Giotto,  Mir,  Vtoyayyi,  Atlantis,  etc. 

12 

ACORN 

Aoom  computers.  BBC.  Master.  Archlmocfes,  etc. 

13 

CLUBS 

Clubs,  societies,  user/special  Inlefesi  groups,  etc 

14 

VAXPAK 

News.  |>reviiws.  and  revinvs  ol  ihe  Yoricshim  r>etwofk 

15    1 

SYSOPS 

SYSOP  cofjierenra  proposals  decisions,  &  minutes 

16 

ATV 

Amateur  tolovis  ion 

17 

LIFE 

Views  ot  life,  ihe  univefse.  and  other  things 

18 

MOBILE 

Usirig- Eiislalling  transceiving  equ^Mient  in  veiiclfis 

19 

UaTS 

Lasts  tor  use  with  SCAN  command,  no  dowitfoail 

20 

MISCSOFT 

MisoeftafiGOUS  software— nontechnic^] 

?J 

FOOD 

A  c;ol lection  af  recipes 

22 

ECOM 

Modifications  excluspvotv  for  ICOM  equipment 

23 

YAESU 

Modifications  exdu&weiy  for  Yaesu  ecfulpcnent 

and  also  shows  the  user  how  to  set  up  a 
system.  It  conies  compiete  with  a  disk  and 
is  a  good  value  for  the  money  in  the  UK.  I 
don*l  know  if  it  is  available  in  the  US,  but  it 
would  make  a  very  nice  present  for  any  hain. 

One  of  my  HF  forwaidees,  who  visited 
me  in  the  late  1980s  prior  to  setting  up  his 
own  BBS  in  Moscow,  is  Leo  Labuiin 
UA3CR.  I  forward  every  day  with  Leo, 
and  have  a  very  reliable  path  to  him. 

In  Norfolk,  UK,  we  have  a  yearly  event 
on  the  last  Sunday  in  June,  the  annual 
BBQ.  It  started  off  purely  as  a  local  packet 
BBQ  but  has  grown  over  the  last  8  yeai^ 
so  that  now  we  have  over  100  people  at- 
teixling.  It  sometimes  has  an  international 
flavour,  100.  John  Bayes  VK2SB,  from 
Sydney,  and  Fred  Wyatt  VE7PL,  from 
Victoria,  have  visited,  along  with  their 
wives-  If  you  are  in  the  area  of  Swaidt^on, 
near  Norwich,  on  the  last  Sunday  in  June,  you 
will  be  mosl  welcome. 

High-speed  data 

Some  experimental  high-speed  packet 
work  is  also  going  on. 

Rob  GIZPU  is  currently  working  on  a 
lO-Mbit  (yes,  megabit i  lO-GHz  link  be- 
tween GB7KHW  and  his  system.  Al- 
though the  distance  involved  is  only  a 
couple  of  miles,  it  should  be  possible  to 
prove  Ihc  technology,  leading  to  the  possi- 
bility of  linking  hilltop  sites  at  this  un- 
heardof  speed  using  simple  and  cheap 
equipment. 

For  example,  the  ix  kit  will  work  out 
at  around  £40,  based  on  an  ATV  rx  with 
mods  for  data.  The  nt  will  be  nothing 
more  than  a  cheap  Amstrad  or  similar 
satellite  rx  which  can  be  had  for  around 
ten  pounds  at  the  rallies.  An  LNB 
modded  for  10  GHz  rx  will  be  about  £30 
(new)  or  £25  (secondhand)-  The  rx  will 
only  need  to  have  a  baseband  output  for 
the  raw  video  signal.  For  "video"  read 
"data"!  The  communication  medium  is 
actually  4- wire  ethemet*  Speed  can  be 
anything  from  I  Mbit/sec  to  10  Mbit/ 
sec.  (100  Mbit  would  require  modding 
the  rx  circuit  even  more,  and  also  some 
serious  tx  mods,  plus  it's  also  pretty 
band-hungry,  as  the  10-Mbit  link  will 
want  20  MHz  for  a  full  duplex  link- 
therefore,  a  100-Mbit  link  will  want  200 
MHz!)  Others  have  built  64-kbit  links  at 
10  GHz  for  short  point-to-point  linking. 

TTiai  just  about  brings  you  up  to  date 
with  what  is  going  on  in  the  UK...  73  and 
happy  packeiing! 
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l^umber  44  on  your  Feedback  card 


Is  Your  Mixer  Circuit  Mixing 

Like  It  Should? 


It's  not  bad...  it's  Just  misunderstood. 


John  Pivnichny  N2DCH 

3824  Pembrooke  Lane 

Vestal  NY  13850 


Nearly  e*teP(i^  receiver,  transmil* 
ter,  iransceiver,  or  iransverter 
contains  at  leasi  one  tiiixer,  yet 
this  is  one  of  the  least  understood  cir* 

cuiis — and  you  wilt  need  to  know  about 
their  operation  if  you  want  to  build  ham 
equipment  If  you  ask  an  old-timer  how 
the  mixer  works,  you'll  probably  gel 
somelhing  about  sum  and  dilTerence  fre- 
quencies, Bui  what  about  the  signal  lev- 
els? What  should  they  be?  How  can  you 
measure  them? 

AnipliHers  vs.  mixers 

Amplifier  circuits  routinely  handle 
multiple  signals  by  amplifying  them 
equally  without  causing  interaction  be- 
tween ihem.  For  example,  two  signals 
can  be  combined  f added  together)  with  a 
resistive  combiner  and  then  amplified  as 
shown  in  Fig.  1. 

Both  signal  a  and  signal  b  will  appear 
at  the  oulpul  of  the  amplifier.  If  they  are 
sine  waves  of  dilfcrenl  frequencies,  then 
the  two  can  be  separated  after  ampUrica- 
Lion  with  frequency-seleciive  filters.  If 
the  amplifier  is  operating  properly,  ihe 
two  signals  do  not  interact  with  each 
other.  Each  is  amplified  as  if  the  other 
did  noi  exist  and  no  other  signals  are 
generated.  In  fact,  if  any  other  signal  or 
noise  occurs,  it  is  frequently  caused  by 
improper  operation  of  the  amplifier^ 
such  as  overdriving  or  flattopping,  or  by 
nonlinearities  in  the  ampfifier  The  spu- 
rious signals  generated  by  improper  op- 
eration are  called  "distortion"  because 
they  distort  the  waveshape  of  the  two 
signals. 
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A  mixer  circuit's  purpose  is  to  com- 
bine two  signals  so  they  will  intention- 
ally interact  with  each  other  The  two 
signals  are  multiplied  in  a  mixer,  w  hile 
they  are  mei  cly  added  in  the  amplifier 
circuit  of  Fig,  1,  In  a  mixer,  one  signal 
IS  said  lo  'modulate"  the  other.  When 
two  sine  wave  signals  are  multiplied 
together,  additional  frequencies  are 
produced,  consisting  primarily  of  the 
sum  and  dilTerence  frequencies.  Sec 
Fig.  2. 

^^Any  other  noise  is  probably 

caused  by  overdriving^ 
flattopping,  or  nonlinearities 
in  the  amplifier. 


ff 


Any  circuit  w^hich  partially  or  com- 
pletely multiplies  two  sine  wave  signals 
will  generate  sum  and  dilTerence  signals 
of  half  the  amplitude  of  the  product  of 
the  amplitudes  of  the  input  signals. 

All  mixer  circuits  use  this  fact  in  one  way 
KK  anoihcr  Pmctical  nfiLxers  may  do  more 
than  just  multiply  the  input  signals.  They 
may  provide  some  gain,  output  filterings 
and  "balancing," 


effect  on  the  outputs.  A  typical  circuit 
for  doing  this  is  shown  in  Fig,  3.  The 

circuit  uses  a  well-known  MC1496 
double  balanced  mixer  part.  The  in- 
puts, labeled  carrier  and  signal,  can  be 
applied  as  diffbrenlial  (push/pull)  or 
single-ended  (unbalanced)  signals.  For 
example,  a  push/pull  carrier  signal  can 
be  applied  to  pins  8  and  10  with  .01- 
\iV  coupling  capacitors.  An  unbal- 
anced carrier  signal  w^ould  be  applied 
to  pin  8  with  a  ,01 -pF  coupling  capaci- 
tor and  pin  10  bypassed  to  ground  also 
with  a  .01-|iF  capacilor.  The  output  is 
taken  from  pins  6  and  12  as  shown. 
For  operation  from  a  12- volt  supply, 
the  mixer  is  biased  lor  7,23  volts  on 
the  carrier  inputs,  3.97  volts  on  the 
modulating  signal  inputs  and  1.2  raA 
of  current  into  pin  5. 

The  bias  arrangement  of  Fig<  4  is 
used.  The  outputs  can  be  fed  directly 
from  12  volts  through  an  appropriate 
push/pull  transformer  as  shown  in  Fig. 
3.  Outputs  can  also  be  fed  with  3.9'-kii 
resistors  connected  to  +12  volts.  The 
output  signal  is  then  taken  from  pin  6 
or  12  by  coupling  with  a  DC  blocking 


The  duuble  balanced 
mixer 

The  two  input  signals 
of  a  mixer  can  be  pre- 
vented from  appearing 
ai  the  output  by  means 
of  a  clever  connection 
which  *1?alances  ouf '  their 


Signal  a 


Signal  b 


lOKQ 


1 


loKn 


IKi2 


Amplifier 


Fig.  i.  Resistive  signal  combiner  and  amptifier. 


Frcq.  X  ^ 

Pi        -I       ^'                             ^^ 

Mixer 

I%et.x  +  Y 

Freq.X-Y 

1  1  L4j.    1                      ^^ 

Fig*  2,  Mtwr  diagram. 

capacitor.  For  ihe  freqoeQcies  in  the  HF 
range  (3-30  MHz)  a  ,01-jiF  capacitor  is 
satisfactory. 

Balancing  of  both  the  carrier  input  and 
the  modulating  signal  input  occurs  be- 
cause the  collectors  of  transistors  c  and  d 
are  cross-connected  to  those  of  transis- 
tpr$  a  and  b.  If  the  circuit  is  working 
property,  only  the  mixing  products  will 
appear  at  the  output  terminal.  Usually 
some  type  of  filter  circuit  follows,  lo 


remove  either  the  sum 
or  difference  frequency 
and  allow  the  other 
one  to  pass  through  to 
subsequent  circuits. 

Test  your  mixer 


How  can  you  tell  if 
this  mixer  is  operating  correctly?  Suppose 
this  circuit  is  used  to  mix  a  5-MHz  carrier 
with  a  9-MHz  modulating  signal  to  pro- 
duce a  4-MHz  output  in  the  80-meter  band. 
You  can  check  for  a  signal  at  the  out- 
put with  a  sensitive  wideband  RF  volt- 
meter. Some  examples  of  RF  voltmeters 
you  can  build  are  given  in  the  refer- 
ences. The  one  shown  in  the  photograph, 
known  as  a  dBm  meter,  is  available  in 
kit  form  [reference  1]. 
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Fig.  3*  MCI496  double  balanced  mixer  circuit. 
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I 


Photo  A,  Use  oj  (unable  flher  nbead  oJRF  wltmewv 


The  firsl  slepis  to  apply  one  input  sig-  \ 
nal  (the  carrier),  and  remove  the  other 
(ihe   modulaiing   signal    inpui).   There 
should  be  no  signal  at  ihc  autpui. 

Just  how  weak  the  sigriLil  is  at  the  out- 
put depends  on  how  well  the  mixer  cir- 
cuit is  balanced  A  typical  MCI 4%  ptirt 
^xmlA  have  a  carrier  or  modulating 
signal  suppression  of  40  dB  or  niore. 
Temporarily  unbalance  the  mixer  by 
conneciing  a  lO-kii  resistor  from  pin  1 
to  ground.  The  output  should  jump  up  to 


a  level  two  kd  three  times  the  input  leveL 
Now  remove  the  10k  resistor  and  the 
output  should  drop  by  40  dB  or  more. 
For  example,  a  lOOmVrms  output  with 
the  circuit  unbalanced  should  drop  to 
less  than  1  mV  when  the  10k  resistor  is 
removed. 

Now  try  removing  the  carrier  input 
and  applying  the  modulating  signaL 
Temporarily  unbalance  the  circuit 
by  connecting  pin  10  to  ground  with 
a   10k  resistor.  Check  for  an  output 
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Fig.  4.  Bkt^  L'ircuitfor  l2-\oU  operation. 
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Signal  and  a  drop  by  40  dB  or  more  as 
the  10k  resistor  is  removed. 

If  all  is  well  so  far,  you  have  verified 
that  the  mixer  is  truly  a  double  balanced 
one. 

Now  whal  about  the  sum  and  differ- 
ence frequencies?  Apply  kith  the  carrier 
and  the  motlulaiing  signals.  You  should 
see  an  output  again  with  a  level  two  to 
three  limes  the  level  of  ihe  weaker  of  the 
two  inputs,  provided  the  stronger  one  is 
greater  than  100  mV  rms.  Bui  is  ihis  the 
sum  or  the  dilTerence? 

Well,  at  this  point  it*s  both.  One  way 
to  check  is  to  use  a  tunable  filter  ahead 
of  your  RF  votlmeter  (Fig.  5).  By  tun- 
ing Ihe  filler  first  to  the  difference  fre- 
quency (4  MHz)  you  can  check  its 
presence  on  the  voUmeier.  Then  by 
tuning  the  filter  up  to  ihe  sum  fre- 
quency (14  MHz)  you  can  check  for 
thai,  too.  As  the  filter  is  tuned  from  4 
to  14  MHz,  the  level  on  ihe  voltmeier 


"IV^u  can  check  for  a  signai  at 
the  output  with  a  sensitive 
wideband  RF  voltmeter J^ 


should  be  at  least  40  dB  lower  This  in- 
cludes the  fundamentals  ai  5  and  9 
MHz,  as  we!f  as  harmonics  (for  ex- 
ample, at  10  and  15  Mil/).  Higher  or- 
der mixing  products  such  as  (3  x  5)  - 
(1  X  9)  -  6  MH/  should  also  be  of  low 
amplitude. 

Every  mixer  circuit  should  include 
or  be  followed  by  a  filter  circuit  to  se- 
lect either  the  sum  or  difference  output 
and  reject  the  other.  Typical  amateur- 
quality  niters  Will  also  provide  at  least 
40  dB  rejection  of  the  unwanted  mixer 
output  frequency.  You  can  also  check 
this  with  your  voltmeter  and  tunable 
filien 

Building  a  simple  tunable  filter 

A  basic  tunable  filter  can  be  con- 
structed using  a  single  tuned  circuit.  It 
can  consist  of  a  high-Q  loroid  coil  and 
an  air-dieleciric  variable  capacitor  (Fig. 
6),  After  winding  the  loroid  core  with 
the  main  lank  coil,  two  link  coils  of  two 
to  fi%  e  tum^  each  are  added  to  serve  as 
input  and  outpu!  ports. 

Almost  any  frequency  range  can  be 
covered  by  selecting  an  appropriate  core 
and    number   of  windiug   turns.   As   a 
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Fig.  5.  Using  a  tunable  filter  ahead  of  an  RF  volmeter. 


convenience,  an  opiionaJ  DPDT  slide 
switch  can  be  added  lo  bypass  the  filter 

Mount  the  whole  thing  in  a  small  (3"  x 
2"  X  L5")  aluminum  box,  using  BNC 
connectors  for  input  and  output. 

Calibration 

You  can  mark  frequency  calibrations 
on  the  tunable  filter  dial  by  using  a 
calibrated  signal  generator.  Feed  a 
known  frequency  into  the  filter  and 
connect  its  output  to  the  RF  voltmeter 
Tunc  the  filter  for  maximum  output 
and  tiiark  the  frequency  on  the  dial. 
Continue  with  other  known  frequency 
signals  until  the  entire  range  has  been 
calibrated.  A  dipper  with  a  two-tum 
coupling  link  wound  over  its  coil  and 
connected  to  the  input  BNC  jack  can 
substitute  for  the  signal  generator  if 
necessary. 


Fig,  6.  Basic  mnable  fiher  circuit.  For  7-20 
MHZy  use  38  turns  if 26  wire  on  T68-I0  core. 
LinLs,  5  turns  §26.  For  22-60  MHz,  use  iO 
mrns  M20  wire  on  T6H-i0core,  Links,  2  turns 
§22. 


Other  circuits 

In  addition  to  the  MC1496,  other 
double  balanced  mixers  are  the  TL442CN, 
formerly  known  as  SN76514,  and  the 
NE602.  Single  balanced  and  unbal- 
anced mixers  are  also  widely  used — 
the  only  difference  is  whether  or  not 
the  carrier  or  modulating  signal  is  re- 
jected at  all  by  the  mixer  circuit  itself. 
In  a  single  balanced  mixer  such  as  the 
CA3028,  one  will  be  rejected. 

With  an  unbalanced  mixer  such  as 
the  dual-gate  40673,  neither  input  is 
rejected. 

Both  will  appear  at  full  syenglh  at  the 
output  along  with  the  sum  and  difference 
signals. 

It's  up  to  the  filter  following  the 
mixer  to  reject  all  but  the  desired  sum 
or  difference  frequency.  As  a  mini- 
mum, at  least  40  dB  of  rejection  should 
be  used. 

Signal  levels  at  the  inputs  and  output 
should  be  checked  to  ensure  that  only 
the  desired  mixing  product  is  passed  on 
to  the  following  stages  in  a  ham  trans- 
mitter or  receiver 

A  sensitive  wideband  RF  voltmeter 
and  outboard  tunable  Tilter  are  essential 
to  perform  the  checks,  but  can  be  easily 
constructed  at  low  cost.  With  these  on 
hand  a  ham  can  verify  or  troubleshoot 
his  mixer  circuits  with  confidence. 
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Numher  43  on  yaur  Feedback  card 


Build  a  Half-Square  DX  Antenna 


It\s  about  as  simple  as  they  come.  And  it  sure  works! 


William  Van  Tllburg  KG8AN 

5198  West  Valley  Circle 
Portage  MI49002-1 932 


The  half-square  anlcnna  is  a  gain 
antenna,  yet  ii  is  one  of  the  easi- 
esL  quickest  lypcs  of  antennas  to 
build.  This  half-square  configuration  is  a 
DX  anlcnna  that  on  10m  starts  picking 
up  signals  from  about  500  hundred  miles 
out  and  gets  stronger  as  the  signals  come 
from  farther  away. 

The  physical  size  is  a  full  wave- 
len^ih  lone,  divided  into  three  sec- 
lions.  You  have  a  half-wave  section  on 
top,  with  a  quarter  wavelength  dropped 
straight  down  on  each  end.  To  fiiiure 
the  length  of  an  antenna  you  work  a 
simple  malh  problem.  The  formula  is 
1,005  divided  by  the  frequency  in 
MHz,  This  rcsulus  in  an  answer  for  a 
full  wavelength  in  feel. 

Let ^5  try  a  sample 

First,  let's  go  for  the  10m  phone  sec- 
tion. The  middle  of  the  band  I  want 
will  be  28.4  MHz,  where  the  Novices/ 
Techs  can  operate,  That*s  1^005  -s-  28.4 


coax 


Fig.  2.  FeciHn^  the  cable  and  wire  through  the  pre-drlUed  hoie^  wUI  lock  it  In  place  with 
not  king  bin  iiie  force  offriLtitm. 


=  35387  feet  of  wire  to  start  our  an- 
tenna. That's  35'  4.5".  You  will  need 
an  extra  three  inches  to  allow  for  a 
small  lie  loop  at  the  bottom  end  of  the 
quarter- wave  down  legs.  Each  active 
quarter-wavelength  is  going  to  he 
8,846  feet  long  (8*  10")  so  double  the 
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Fig*  ii  The  whole  ludf-sqH€tre  antenna  tompiete  with  insidawrs  made  from  broken  lawn 
chairs. 
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wire  back  to  find  tfie  center  and  mark 
it  with  a  piece  of  electrical  tape.  Next, 
you  need  lo  measure  8,846  feet  out 
from  our  tape  marker  toward  the  ends. 
The  down  legs  will  also  measure  8.846 
feet,  plus  the  one  and  a  half  inches  for 
the  tie  loop, 

I  have  found  that  a  broken  white 
plastic  lawn  chair  can  be  cut  up  to 
make  very  good  antenna  insulators. 
Cut  rectangles  1,5  inches  by  2.5  inches 
and  drill  holes  as  shown  in  Figs.  1  and 
2.  1  use  a  covered  wire  about  #16 
gauge,  which  helps  keep  down  snow 
sialic.  Siring  the  half- wave  section 
in  one  hole,  over  and  through  the  sec- 
ond hole,  and  down  through  the  third 
hole  towards  the  ground.  On  the  other 
end,  cut  the  wire  ai  the  corner  of 
the  top  and  down  leg.  Feed  the  wire 
across  two  holes  to  lock  ti  in  place* 
The  other  quarter-wave  wire  is  fed  up 
from  the  vertical  through  the  holes  in 
the  plastic  to  lock  it  in  place  as  seen  in 
the  diagram. 

Next,  we  need  to  feed  the  RO-58 


through  iwo  holes  to  lock  il  in  place; 
secure  the  center  connector  lo  the  top 
horizontal  section  and  [hen  connect  the 
braid  or  shield  to  the  down  !eg  as  seen  in 
Fig,  2.  Next,  string  the  nylon  antenna 
support  cord  through  the  end  holes  to 
support  it  between  trees,  towers,  or 
buildings.  The  connections  of  all  wires 
need  to  be  soldered  and  then  taped  for 
wcatherproofmg. 

You  need  to  keep  the  coax  end  of  your 
anteniia  toward  the  transniitter  and  at 
right  angles  if  possible  from  the  top 
wire*  Now  pull  your  antenna  up  as  high 
off  the  ground  as  you  can  get  it. 

The  height  of  your  antenna  off  the 
ground  will  affect  its  tuning.  Remeoiber, 
the  higher  the  frequency,  the  shorter  the 
wire  will  be.  Shorten  the  wire  top  sec* 
lion  and  the  legs  to  make  the  resonant 
frequency  of  the  antenna  higher  Make 
your  adjustments  about  1/2  to  3/4  inches 
at  a  time.  If  you  change  one  leg  by  1/2 
inch,  the  top  section  will  have  to  change 
by  one  inch.  Make  any  required  adjust- 
ments to  find  the  center  frequency  and 
it's  ready  to  transmit.  Tic  a  loosely  dan* 
gling  retainer  cord  to  each  of  the  down 
leg  loops  to  keep  it  from  blowing  over 
the  top  wire* 

The  maximum  radiation  is  broadside, 
so  an  antenna  strung  north  and  south 
will  do  best  to  the  east  and  west.  I  use 
this  type  of  antenna  at  home  on  10m, 
and  also  during  Field  Day  on  20  from 
Kalamazoo  County,  Michigan. 

Some  of  the  half-square  advantages 
are  about  4  dB  gain,  a  low  radiation 
angle,  good  noise-canceling  character- 
istics»  both  vertical  and  horizontal 
polarization,  and  low  cost. 

I've  talked  all  over  the  world  with  this 
antenna,  so  be  sure  to  let  me  (and 
Wayne)  know  how  it  does  for  you! 

Editor  i  note:  You  can  greatly  simplify 
the  trimming  of  the  antenna  if  you  cut  it 
a  little  long  to  start,  then  find  where  it 
resonates  (minimum  SWR),  No\%'  you  can 
make  a  simple  ratio  of  the  antenna 
length  divided  by  the  resonant  frequency 
equaling  the  desired  length  divided  by 
the  desired  frequency.  This  way,  it  takes 
just  one  trim  session  and  you  're  in  busi- 
ness without  all  that  half  inch  at  a  time 
from  each  part  of  the  antenna.  For  ex- 
ample,  if  you  come  out  fi"  too  long.  Just 
cut!'* from  each  quarter-wave  section— 
4^'  from  the  horizontal  section  and  2" 
from  each  vertical  leg. 


NCttEB  SHV  Off 

Continued  from  page  39 

Describe  his  offense  briefly,  and  if  you  have 
a  tape  recording  so  1  can  join  you  in  your 
condemnation,  thai  won*t  hurt- 
Perhaps  the  potemial  for  public  exposure 
and  humiliation  will  help  make  our  hobby 
more  fun  for  us. 

But,  while  we've  an  interest  in  cleaning 
up  our  bands  by  exposing  the  bad  apples,  we 
also  should  have  a  medium  for  rewarding  the 
hams  who  are  helping  to  make  ihc  hobby 
better.  So  Fll  get  busy  on  both  Good  Apple 
and  Bad  Apple  Nomination  Certificates.  If 
you  know  any  hams  who  have  contributed 
positively  to  the  hobby,  please  don't  wait  un- 
til they're  silent  keys  to  nominate  them  for 
die  Good  Apple  Certificate. 

If  you  are  an  artist  or  cartoonist  (or  know 
one),  how  about  a  couple  of  illustrations  for 
the  cenificaies?  I  need  a  really  disgustingly 
bad  apple  drawing,  and  a  good  apple. 

Now  let's  see  what  we  can  do  to  reward 
the  good  guys  and  humiliaie  the  bad  guys. 
And  if  you  run  into  K3Z0  on  the  air,  please 
tell  him  *Tumips  from  Wayne." 

The  Code  Again 

A  note  from  reader  Boucton  in  France 
mentioned  that  France  has  decided  to  end  all 

CW  maritime  transmissions  as  being  obso- 
lete. It  is  expected  that  the  other  European 
countries  will  follow  suit  Thai  pretty  much 
leaves  the  use  of  Morse  to  a  small  group  of 
aging  amateurs.  How  quaint. 

In  a  similar  vein  there  was  a  mention  in 
The  Old  Timer's  Bulletin  that  radio  pioneer 
Lee  DeForest  had  always  had  an  interest  in 
amateur  radio,  but  could  never  build  up  his 
code  speed  enough  to  get  a  license* 

Continued  on  page  55 
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CIRCLE  1G7  ON  READER  SERVICE  CARD 


HamCair^'  CD-ROM 

us.  &  International  -  Over  1,362.000  listings 


/'HJunfCall 


r-^ 


Th«  Nsw  October  t996  edition 
It  tWfW  «vA^libl«l  Ovar  140,0I>0 
n*w/updil>d  JntsmstiQaal  LltUngt. 

Ttie  HamCaA  CO-ROM  allows  you  lo  ^ 
look  (jp  ovef  1.3^2, 000  call  signs  from 
aJI  over  the  world.  The  sarr^e  CO  works  In 
DOS.  Windows  3.x.  Windows  9S,  and  Madnlosh. 

On  a  PC  funnjng  Windows  or  DOS.  you  can  took  up 
hams  by  caJI,  name,  address,  dty,  sfate,  ZiP,  c^ll  sign 
suffin,  and  county.  PC  s  can  also  view  photographs, 
EDIT  reoofds.  and  ca»culaie  BEAM  HEADii^G  and 
DISTANCE.  Macs  can  i^frotve  by  caJI,  ist^\  narr^.  and 
ZIP,  and  now  view  photos. 
•Supported  by  many  BBS  syatems  and  logging 

pffo^raiTis 

"Displays  Jatptude/bngrtude  for  most  countr«a  based  on 

dtf  or  town  for  gfieater  accuracy. 
■Crtcufratei  beam  heading  and  i^ist^Ke  from  youf 

home  QTH  automatically 
»Pnn!s  standard  1-up  labels  for  QSL  cards. 

Also  on  HarnCall  are  over  130,000  cross  refereficss 
trom  okJ  to  new  calls,  over  3,000  ptwlograp^s,  over 
16,000  e-ffiail  addresses,  aod  rnudi.  mudi  more.  We 
will  putsJtsh  yoMT  PHOTO  or  QSL  cafd  for  Itm,  jus:  send 
a  iJong  with  a  signed  penTii*$ion  $lip  eJICFWinig  us  Jo  use 
it  in  out  products.  Price  remains  S50  00  pbs  $5.00 
shipping  US.  and  39.00  Jr>iernaiional  shipping. 

*Sp*cificaticnis  subject  lo  cbicge  wiihoin  noiice 
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POWER 


12V/2.0  Amp  Hours  of  dependable 
power,  in  a  convenient  soft  case. 
Simpfy  insert  the  cigarette  adapter 
plug  normally  iised  in  your  car's 
lighter  to  instead  plug  into  the 
POWER  POCKET.  The  POWER 

POCKET  provides  hours  of  e)(tended  talk  time,  up  to  6  times 

tonger  than  standard  ijattery  packs! 

•  Emergencies  -  Special  Events  -Seartb  ^  Rescue  -  Hiking  - 
Cycling  -  Hamtests  -  Field  Day  -  Etc, 

Compact  slim  design  that  is  light  weight, 
only  30  ozs.,  wrth  a  bel  loop  and  shouldJer 
strap  inclyded, 

1  lOV  WaJI  Changer  included  Charge  rate: 
6-S  hours  from  compteie  disctiarge. 

Sealed  lead  acid  case,  can  be  recharged  to 
100%  wtlliout  memory  effect  of  MiCads. 


Witttaut 

pQWBL  fQUt 

HT  is  tisetess! 

Dofi'tte 


POWER 


PWSXt 


caught  with- 
out a  PQMfl 
POCKET  when 
you  need  it 
most 


Tlie  POWER  POCHFT  is  avaiiat}fe  from  most 
ms'pf  Armteur  fUdm  Dgal&r^,  or  comact 

NCG  COMPANY 

t275  H.  Grove  Street 
Anaheim-.  CA  92&05 

(300f9$2-Z6tt 
{/t4}  $3(H54r 
Fax  (7U)  630-/024 
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73  Review 


Number  50  on  your  Foedbsck  card 


The  Yaesu  FT-1 OOOMP  Transceiver 


Check  out  The  "Big  Rigs. 


ff 


Richard  Lubash  NIVXW 
E-mail:  rlubash@poco.mv/Com 

This  transceiver  was  introduced  by 
Yaesa  to  commemoraie  the  father  of 
SSB  communications,  Yaesu  founder 
JAIMR  The  1(KK)MP  combines  some  of 
the  best  of  traditional  radio  construction 
(Collins  filters)  with  high-end,  high- 
lech,  state-of-the-art  design. 

When  1  got  the  radio  home  I  really 
wanted  to  tr>'  it  out — I  didn't  want  to 
spend  time  going  through  the  104 -page 
user  manual.  Though  I  have  since  be- 
come gtK>d  friends  with  ihe  manual  (a 
very  well  written  and  usetiil  tool),  1  was 
able  to  get  the  1000  on  the  air  with  mini- 
mal referral  to  it.  The  first  thing  you  no- 
tice when  vou  turn  on  the  receiver  is  the 
sound.  IV$  a  big  sound,  quiei  and  full; 
not  ihai  tmdiLional  midrangy  basic  com- 
munications-type sound.  After  spending 
some  time  tuning  around  and  enjoying 
the  reception  in  both  the  CW  and  phone 
sections  of  the  amateur  bunds,  I  took  it 
for  a  cruise  into  the  general  coverage 
waters.  If  you're  a  ham  who  enjoys  oc- 
casional SWL,  here's  a  treat  for  you.  The 
manual  even  turns  you  on  to  how  to  lis- 
ten to  a  general  coverage  station  with  the 
main  receiver  tuned  to  one  sideband  and 
the  sub-receiver  tuned  to  the  opposite 
sideband — with  the  combined  output 
into  a  stereo  ser  of  phones*,,  whew! 

Receiver 

The  Yaesu  1  OOOMP  offers  dual  VFO 
reception  with  separate  tuning  and  dis- 
play for  main  and  sub-receivers.  Both 
receivers  use  quad  conversion  superhet- 
erodyne circuitry  with  three  IF  stages  at 
70.455  MHz,  8.215  MHz  and  455  kHz 
in  the  main  receiver  and  two  ai  47.21 
MHz  and  455  kHz  in  the  5>ub-receiver, 
The  tuning  is  accomplished  through  the 
use  of  Direct  Digital  Synthesisers  driven 
by  a  TCXO  master  oscillator,  resulting 
in  extremely  line  tuning  with  thirteen 
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selectable  tuning  steps  down  to  ,625  Hz. 
Receive  range  is  from  100  kHz  to  30 
MHz,  with  front  panel  selection  of  USB, 
LSB,  CW,  AM,  FM,  RTTY,  and  PKT 

Frequency  selection  on  both  receivers 
is  available  by  direct  tuning;  a  shuttle 
jog  ring  that  allows  large  or  small  fre- 
quency change  without  cranking;  indi- 
vidual amateur  band  keys  with  dual 
access  to  two  user-dctmed  sections  and 
mtxies  of  each  band  from  160  to  10 
meters;  direct  keypad  input  and  memory 
selection  from  99  regular  memories; 
nine  program  limit  memories  or  five 
quick  memories.  Memory  can  be  config- 
ured in  an  almost  unlimited  variety  of 
scanning  options,  and  both  VFOs  can  be 
modified  in  receive  and  transtnit  with  a 
clarifier  offset. 

The  QRM-fighting  arsenal  of  the 
lOOOMP  includes  individually  selected 
cascaded  second  and  third  IF  crystal  fil- 
ter banks,  with  2400  Hz  and  500  Hz  fil- 
ters installed  and  room  for  additional 
fillers  at  2  kHz  and  250  Hz;  an  IF  notch 
filter;  IF  shift  and  width  controls  and 
EDSR  EDSP  stands  for  Yaesu\s  En- 
hanced Digital  Signal  Processing.  Thib 
system  works  at  the  IF  stage  of  the  re- 
ceiver and  provides  settings  for  random- 
noise  reduction,  selectable  bandpass 
filtering  with  adjustable  low  and  high 
cutoff  skirts  and  automatic  heterodyne 
notch  filtering* 

Transmitter 

The  transmitter  in  the  lOUOMP  is  ca- 
pable of  output  on  all  amateur  bands 
from  160  to  10  meters.  The  output 
power  is  adjustable  to  100  watts  in  all 
modes  except  AM  where  output  carrier 
power  is  25  watts  max*  Ouiput  modula- 
tion include  SSB,  AM,  FM  imd  AFSK. 
The  transceiver  includes  a  high  speed 
antenna  luner  with  39  memories,  and  a 


full-ftinciion  electronic  keycr  with  mul- 
tiple emulation  types  lor  the  CW  endiu- 
siast.  The  EDSP  used  in  the  receiver 

is  also  capable  of  transmit  audio  en- 
hancement utilizing  four  different  voice 
equalization  schemes. 

Display 

Yaesu  engineers  have  left  nothing  to 
chance  in  terms  of  visual  indicators  for 
operating  parameters.  The  1  OOOMP  dis- 
play has  a  iluorescent,  mulii-colon  easy- 
to-read  digital  control  paneL  The  tuning 
frequencies  of  both  receivers  are  shown 
in  large  orange  numerals.  In  addition, 
there  is  an  expanded  tuning  scale  that 
works  as  either  an  Rx,  Tx  clarifier  tun- 
ing scale,  or  a  tuning  indicator  tor  incre- 
ments of  less  than  10  Hz.  Separate 
S-meters  for  each  receiver  are  bargraph 
digital  type  with  the  main  receiver  meter 
also  incorporating  RF  power  output,  fi- 
nal amplifier  collector  current,  SWR, 
speech  compression,  ALC,  and  DC  sup- 
ply voltage  or  microphone  audio  input 
level.  If  that's  not  enough  metering, 
there  is  also  a  tuning  scale  that  provides 
a  center  tuning  segment  for  zero-beating 
CW  stations  and  twin  bars  for  mark  and 
space  tone  tuning  of  digital  modes. 

Want  more  display?  There  are  multi- 
color indicators  for  everything  from 
HI  SWR  to  external  computer  control 
The  Multi -Display  window  allows  for  a 
choice  of  memory  channel  fret|uencies, 
split  offset  or  CW  pilch.  As  a  final  touch, 
the  sub-receiver,  not  having  lighted 
mode  selection  buttons,  provides  visual 
indicators  under  the  frequency  display. 

Front  panel  controls 

The  manual  suggests  thai  you  famil- 
iari/e  yourself  w  ith  the  front  panel  con- 
trols and  then  goes  on  with  seven  pages 


of  short  descriptions.  This  rig  has  all  the 
knobs  and  huitons  you  will  need  to  keep 
your  twisting  urges  satistied.  Although 

the  number  of  controls  is  dauntinii,  the 
layout  is  logical  and  ihe  silk-scrccned  la- 
bels very  readable  (white  against  black). 
The  left  side  of  the  rig  has  provisions  for 
both  .25-1  nch  and  3. 5- mm  stereo  head- 
phones,  a  ihree-conlact  paddle/keyer  in- 
put and  a  microphone.  Concentric  AF 
gain  controls  let  you  adjust  audio  output 
from  btHh  receivers  and  allow  mixing 
into  stereo  phones  in  the  dual  reception 
mode.  You  can  monitor  your  transmit 
RF  audio,  switch  antennas  adjust 
sidetone  CW  pitch  and  RF  power  from 
the  front  as  well  as  all  the  standards: 
SQL,  meter  select,  stepped  AGC  speed, 
mike  gain,  proc  and  a  host  of  others  too 
long  to  mention. 

The  receiver  bandwidth  module  is 
controlled  from  its  own  silk-screcncd 
section  of  the  fionl  paneL  Second-  and 
third-stage  IF  fillers,  both  factory  in- 
stalled and  optional,  can  be  configured 
fur  a  wide  variety  of  operating  condi- 
tions. Both  the  455  Hz  and  8215  Hz  IF 
stages  have  filtering  selectable  at  (2nd 
stage)  2.4  kHz,  2  kHz.  500  H/  and  250 
Hz;  (3rd  stage)  6  kHz,  2.4  kHz,  2  kHz, 
500  Hz  and  250  Hz. 

The  control  cluster  around  the  main 
and  sub-tuning  knobs  allows  for  fre- 
quency and  operational  mode  adjust- 
ment. The  band  keypad  provides  for 
direct  frequency  entry,  or  switching  to 
any  of  the  available  amateur  bunds  tor 
the  main  and  sub-receivers.  The  amateur 
band  switching  mode  lets  you  select  ei- 
iher  of  two  VFO  settings  per  band, 
allowing  you  to  push  once  for  settings 
in  the  phone  section  of  the  band  and  a 
second  time  for  the  CW  or  digital  por- 
tions. Memory  input  and  selection. 
quick  nietiiory,  split  and  dual-channel 
reception  arc  also  controlled  from  here. 

To  the  right  of  the  front  panel  you'll 
find  the  controls  for  the  EDSR  clarifier, 
notch,  shift  and  width,  noise  blanker^ 
antenna  tuner  and  efectronic  keyer  I 
haven't  included  every  control  because 
as  1  mentioned  the  brief  description 
section  in  the  manual  is  seven  pages  long. 

What's  around  back 

As  we  all  know,  no  matter  what  you 

see  in  the  way  of  enhancements  up  front 
there  should  be  an  easy  way  to  interface 
your  transceiver  to  ihe  rest  of  the  shack. 


I 


The  lOOOMP  covers  this  need  with  a 
well-laid-oul  back  porch.  We  start  the 
tour  with  twin  PL-259  selectable  an- 
tenna jacks.  These  connectors  arc  al- 
ways used  to  feed  the  antenna  for 
transmit,  with  or  without  the  antenna 
tuner,  and  may  be  selected  for  receive 
function  as  welL  If  a  separate  receive  an- 
tenna is  used,  it  can  he  plugged  into  an 
RCA-typc  Jack  that  is  selectable  from 
the  front.  Additional  input/output  provi- 
sions include:  CW  phone  jack;  RS-232 
for  computer  interface;  digital  voice  re- 
corder in/out;  packet;  RTTY;  linear 
ALC;  audio  in  (AFSK  or  voice);  exter- 
nal speaker;  low  level  AF  out  for  record- 
ing or  amplifier  input:  ground;  band  data 
for  external  linear  or  tuner;  +13,5  VDC 
out;  transverto'  drive  output;  linear  Tx/Rx 
switching  and  ground;  1 3.3  VDC  input  for 
external  DC  supply,  and  AC  line  in. 

In  the  way  of  back  panel  controls  the 
only  two  are  a  backup  slide  switch  that 
enables  power-off  memory  for  the 
memon  and  VFO  settings  and  a  CW 
sidetone  M>lume  adjustment  trimmer 
that  I  would  have  preferred  as  a  front 
panel  knob.  Additional  adjustments  (11) 
are  found  by  way  of  a  top  panel  access 
hatch. 

User  conflguratioD 

One  thing  that  stands  out  about  the 
10(X)MP  is  its  ability  to  customize  the 
transmitter  and  receiver  parameters  to 
almost  any  imaginable  user  preference. 
The  rig  conies  with  over  80  selectable 
menu  options  that  are  divided  up  into 
eight  subsets.  These  sets  allow  tor  con- 
figuration of  memory  groups,  shuttle  jog 
ring  tuning  speed,  IF  i>hifl  width  step, 
display  frequency  resolution,  transmit 
audio  tailoring,  digital  mode  parameters, 
and  electronic  keyer  configuration,  to 
mention  just  a  few.  The  concept  here  is 
**have  it  your  way"  and  Yaesu  has  gone 
out  of  their  way  to  make  it  so.  As  icing 
on  the  cake,  the  user  button  allows  you 
to  precontigurc  a  whole  set  of  operating 
parameters  so  that  you  can  switch  to  a 
mode  such  as  RTTY  or  SSTV— with  the 
touch  of  a  button,  all  parairteters  for  the 
mode  are  set 

Operation 

The  first  lime  I  had  an  opportunity  to 
really  get  into  the  operation  of  the  rig 
was,  as  luck  would  have  it,  a  contest 
weekend.  Although  thai  did  not  allow 


for  any  leisurely  DXing,  it  did  give  me  a 
great  opportunity  to  check  out  all  the  re- 
ceive features  that  are  so  appealingly  de- 
scribed in  the  manual.  I  found  that  the 
receiver,  although  offering  a  multiplicity 
L>f  options  for  configuration,  was  very 
user- friendly  and,  with  not  much  prac- 
tice, 1  w  as  able  to  son  the  weaker  contest 
stations  from  the  general  chaos  found  on 
2U  meters.  The  2.4  kHz  IF  filters  worked 
great,  giving  a  nice  clean  SSB  sound, 
though  if  you  are  thinking  of  using  the 
rig  for  serious  contesting  the  optional  2 
kHz  filter  would  be  a  plus. 

I  took  the  rig  down  to  forty  meters  to 
give  it  a  real  interference  workout  and 
after  first  configuring  the  programmable 
menu  for  selectable  auto  or  manual 
notch  filter,  F  found  some  real  nice  het- 
erodynes working  on  a  station  and 
kicked  in  the  auto  notch  function  on  the 
HDSR  It  performed  like  magic  by  wip- 
ing out  the  offending  heterodynes  with 
the  push  of  a  button.  While  I  was  down 
on  40  meters  I  thought  Vd  give  CW  a  try. 
I  switched  to  a  dipole  from  the  multi- 
band  vertical  and  gave  a  short  CQ.  I  got 
a  come  back  from  KH4LRH  in  Rich- 
mond and  had  no  problem  cutting 
through  the  40-meter  QRM  using  a  com- 
bination of  the  500-Hz  filter  and  the 
EDSP  noise  reduction.  The  elecu'onic 
keyer  was  easy  to  use  and  had  the  nice 
feature  of  having  the  sidetone  adjust- 
ment (pitch,  as  well  as  speed  of  code)  on 
the  front;  a  number  of  other  keyer  fea- 
tures are  available  through  menu  con- 
figuration. The  QSK  mode  worked  great 
and  switching  between  transnnjt  and  re- 
ceive was  silent  and  instantaneous.  I 
worked  some  more  on  40  and  then  went 
down  to  80  meters.  The  noise  reduction 
and  big  quiet  sound  made  copying  a 
pleasure,  even  on  the  crash  band.  The 
transmit  audio  was  judged  very  nice  by  a 
number  of  hams  I  talked  to— all  in  all, 
the  rig  perform^  Ukc  a  thoroughbred. 

I  used  three  diffenent  antennas,  and  the 
tuner  met  the  challenge  without  a  whimper 
even  on  a  damaged  GSRY  The  basic  feel 
of  the  tuning  knobs  and  controls  is  one  of 
quality,  and  the  layout,  though  compli- 
cated, is  logical  and  has  what  I  would  con- 
sider a  relatively  easy  learning  cur\'e  for 
such  a  complex  piece  of  engineering.  The 
lOOOMP  is  a  rie  that  would  do  the  serious 
contester  or  DX  chaser  proud — but  isnt 
too  complicated  for  the  ordinary  ham 
who's  into  multiniode  communications 
and  wants  to  step  up  to  a  big  rig,  ^ 
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73  Review 


Thanks  for  the  Memories! 

The  WB9KZY  Island  Key er  from  Jackson  Harbor  Press. 


Marshall  G,  Emm  AAOXI  VK5FN 
2460  S.  Moline  Way 
Aurora  CO  8001 4 

75230.1405@compuserve.com 

Designer  Chuck  Olson  (the  epony- 
mous WB9KZY)  was  tempted  to 
call  this  the  "YAK,"  for  ^'Yel  Another 
Keyer."  Fortunately  he  reconiiiderecl,  be- 
cause the  "Island"  is  a  tot  more  than  just 
another  keyer, 

Take  a  look  ai  what  memor\'  kevers 
and  kits  cost  in  the  marketplace.  Here's 
a  complete  hoard  kit  for  S2L95  that 
has  four  separate  memories  for  a  total 
of  500  characters,  it's  physically  tiny 
(L5"  X  2"),  and  i(  can  be  configured  to 
use  less  power  than  your  average  LED. 
It  has  straight- key  input,  a  side  tone 
oscillator  with  selectable  audio  pitch, 
speeds  from  7-48  wpm  (set  with  a  pot), 
and  it  will  even  tell  you  (in  Morse) 
what  speed  ib  currently  set. 

This  is  a  kcyer  that  is  physically 
small  enough  (and  has  low  enough 
current  drain)  that  you  can  mount  it  in- 
side the  smallest  of  QRP  transceivers. 
Actual  power  requirements  will  de- 
pend on  a  number  of  options,  but  if 
you  leave  out  the  memory  and  the  volt- 
age regulator,  it  will  idle  at  less  than  a 
microamp.  On  the  other  hand,  it  is  so 
versatile  that  you  may  also  wish  to 
consider  mounting  one  in  its  own  en- 
closure as  your  ^^niain''  keyer.  Several 
options  are  described  in  the  documen- 
tation, and  you  are  bound  to  think  of 
more  as  you  put  it  together 


PhoioA.  Top  view  of  PCB, 
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There  are  some  features  **missing," 
of  course,  but  in  many  respects,  espe- 
cially the  memories,  it  is  v^ay  ahead  of 
the  Curtis  8044  series  keyers,  and 
costs  less  than  most  of  the  non* 
memory  keyer  kits!  In  his  documenta- 
tion. Chuck  acknowledges  a  few 
shortcomings.  Here  they  are — decide 
for  yourself  how  important  they  are. 
The  Island  Kcyer  doesn't  do  contest 
serial  numbering;  weighting  is  fixed;  it 
doesn't  do  automatic  spacing,  and  it 
can  be  difficult  to  load  the  memories 
since  there  is  no  facility  for  editing 
them.  Wait  a.„  there  is  a  facility  for 
editing  the  memories.  Just  ask,  and 
Chuck  will  send  you  a  QBasic®  pro- 
gram and  instructions  for  using  your 
PC  to  load  the  keyer! 

0K»  what  about  the  other 
"shortcomings"? 

Weighting  is  fixed?  I  see  that  as  a 
plus.  Standard  ITU  Morse  1:3  weighting 
is  fine  for  99%  of  us  who  routinely  oper* 
ate  slower  than  30  wpm.  and  generally 
acceptable  up  lo  the  keyer  \s  maximum 
speed.  Besides  which,  variable  weight- 
ing is  not  all  it's  cracked  up  to  be — I  had 
no  end  of  difficulty  in  setting  1:3 
weighting  on  another  keyer  kit  I  built. 
Tve  heard  of  people  overweighting  so 
that  their  keyer  will  sound  like  a  "bug," 
but  in  fact  whal  thev  are  emulating  is  not 
good  Morse — ^  properly  adjusted  bug 
driven  by  a  competent  operator  should 
sound  just  like  a  keyer! 

No  automatic  spacing?  Who  needs  it? 
Again,  if  you  change  operating  speed 
you  have  to  change  your  keying  methods 
anyhow,  so  why  worry  about  the  lack 
of  a  feature  which  just  encourages  slop- 
piness?  And  serial  numbers  are  becom- 
ing less  important  as  a  keyer  feature, 
because    most    serious    contesters    are 


already  using  keyboards  anyhow,  and 

many  contests  have  dropped  serial 
numbering  from  the  exchange.  No,  I 
don't  think  there  is  anything  of  any 
consequence  missing  from  this  keyer. 

Construction 

When  vou  set  out  to  build  the  Island 
Keyer,  you  need  to  do  a  bit  of  planning, 
because  there  are  so  many  directions 
you  can  take. 

First  decide  how  you  inlend  to  mount 
it  (you  may  need  to  drill  mounting  holes 
in  the  PCB,  and  that's  a  lot  easier  before 
you  solder  components  onto  it)* 

Then  think  abt?ut  power — it's  de- 
signed for  3-5V  operation,  and  includes 
a  78L05  regulator  If  you  leave  the  regu- 
lator out  you  can  power  it  with  a  couple 
of  AAA  balteries.  If  you  power  it  with  a 
9V  baUery  (or  a  12V  supply)  you  will 
need  the  regulaton  but  keep  in  mind  that 
it  will  draw  perhaps  a  milliamp  itself.  11" 
you  wanU  you  can  install  a  socket  for 
the  regulator,  so  you  can  pull  it  (and  per- 
haps also  the  memory  IC)  for  battery 
operation.  Mine's  set  up  as  a  stand-alone 
keyer,  so  I  didn't  worry  about  cur- 
rent consumption  and  in  fact  added  a 
power-on  LED. 

Decide  whether  you  will  want  to 
connect  a  speaker  to  the  audio  output. 
The  output  is  adequate  to  drive  a  small 
speaker  and  it  is  great  to  be  able  to 
check  memory  contents,  speed,  or 
even  just  to  practice  without  keying  a 
rig.  As  suggested  in  the  manual,  you 
may  also  want  lo  add  an  SPST  switch 
in  the  output  (keyed)  line  to  segregate 
the  keyer  from  the  rig.  I  included  the 
speaker,  and  a  volume  control  pot — in 
fact,  I  used  a  Radio  Shack  ^"^^  cnmhina- 
tiun  pot  and  switch,  so  that  the  one 
control  would  turn  it  on  and  set  the 
volume. 


Photo  B.  Complete! 

You  should  also  decide  whether  you 
will  want  to  conned  a  si  might  key,  and 
if  so  whelher  you  want  the  straight  key 
to  trigger  the  keyer  or  just  go  across 
the  key  line.  The  documented  approach 
makes  sense,  so  you  can  use  the  keyer  as 
a  code  practice  oscillator. 

The  rig  requires  7  push-hultons.  Ra- 
dio Shack  sells  momentary  buttons  in 
sets  of  four,  with  two  red  and  two 
black  in  each  package.  The  color  cod- 
ing is  handy,  since  there  are  four 
memory /send  buttons  and  three  func- 
tion buttons.  But  what  (o  do  with  the 
extra  button?  I  simply  put  it  across  the 
key  line  as  a  "tunc''  switch. 

Finally^  if  you  ask  for  them.  Chuck 
will  provide  instructions  for  adding  in  a 
simple  delay  tinier  based  on  a  555  timer 
chip.  It  requires  one  more  pot  and  a 
couple  of  resistors  and  caps,  but  it  is 
an  easy  way  to  set  up  the  keyer  as  a  bea- 
con, or  for  repetitive  CQ  calling  with  a 
variable  delay. 

Td  suggest  that  you  install  wires  for 
each  oi  the  off-board  connections,  even 
if  you  don't  intend  to  use  ihem.  If  you 
decide  to  add  something  tater,  it  will  be 
a  lot  easier  to  connect  it  to  the  existing 
wire  than  to  try  to  connect  a  new  wire  to 
the  board  alter  it  has  been  installed  in  a 
rig  or  box. 

Building  instructions  are  included  w  iih 
the  kit,  and  if  you  have  modest  skills  you 
will  have  no  trouble  in  completing  the 
project  in  about  an  hour.  There  is  some 
tricky  soldering  involved,  due  lo  compo- 
nent spacing,  so  you  will  need  lo  tise 
a  low- wattage  iron  with  a  fine  tip, 
and  work  under  d^  magnifier  (or  at  least 
check  each  joint  with  a  magnifier).  Take 
your  time,  and  watch  for  solder  spatters 
and  drips. 

The  two  ICs  {CPU  and  memory)  are 
static-sensitive  devices,  so  exercise  the 
usual  care  in  their  handling^keep  han- 
dling to  a  minimum,  and  make  sure 
you  are  grounded:  for  example,  with  a 
cup  lead  between  your  wristwatch  and  a 
convenicn!  grounding  point. 


I  installed  the  completed  keyer  in  a 

small  plastic  box  with  holes  for  the 
speaker  in  the  bottom;  the  eight  but- 
tons and  two  pots  on  the  top;  and  jacks 
for  paddle,  straight  key,  and  output, 
along  with  an  output  toggle  switch,  on 
one  end.  You  may  want  to  use  a  metal 
box  if  you  will  be  using  a  lot  of 
RF  power — the  microprocessor  may 
be  susceptible  to  interference,  but  no 
problems  were  found  in  my  QRP  oper- 
ating environmeni.  The  power  cord  ex- 
its from  that  end  of  the  box  and 
terminates  in  a  Molex^*  connector. 
.  Here's  a  handy  hint  for  you:  Calculate 
what  size  box  you  need,  then  get  one 
that  is  half- again  as  big!  No  matter 
how  carefully  I  measure  and  plan,  I  al- 
ways seem  to  end  up  having  to  sit  on 
the  box  to  get  the  lid  closed. 

The  smoke  test 

As  you  migfat  expect  with  a  kit  having 
so  few  parts<  there's  not  much  that  can 
go  wrong  if  you  did  a  good  job  of  solder- 
ing. Once  you've  connected  power  (and 
assuming  you've  connected  ;i  speaker), 
just  press  the  speed  button — the  keyer 
should  send  Morse  numbers  reflecting 
the  currently  set  speed  in  wpm.  Then 
connect  a  rig  to  the  output  and  see  il"  the 
keyer  does,  in  fact,  key.  If  connecting 
a  rig  is  not  convenient,  just  connect 
a  multimeter  across  the  output,  set 
the  keyer  for  its  slowest  speed,  and  ob- 
serve a  change  in  resistance  as  the  cir- 
cuit is  keyed.  Finally,  check  memory 
operation  by  loading  a  character  or  two 
into  each  memory,  in  accordance  with 
the  instructions. 

If  the  keyer  fails  any  of  the  above 
tests,  take  another  look  at  component 
pkicement  and  examine  the  solder  joints. 
And  if  you  suU  have  trouble,  get  in  touch 
with  Chuck  at  Jackson  Harbor  Press, 

Operation 

This  is  a  nice  keyer  to  use,  U  keys  pre- 
cisely, and  doesn't  seem  to  have  much 
'*feeL"  By  feeh  1  mean  operating  charac- 
tetisttcs  that  take  some  gelling  used  to^ 
so  lack  of  feel  is  a  good  thing.  But  the 
ability  to  practice  keying  without  con- 
necting a  rig  is  a  real  plus.  Another  fea- 
ture is  that  if  you  connected  a  straight 
key  jack  to  the  suraighi  key  input  (rather 
than  across  the  output)  you  can  use  the 
keyer  as  a  code  practice  oscillator  and 
sharpen  up  your  hand -pump  skills. 


The  controls  are  simple — separate  pots 

for  sidetone  volume  and  speed,  and 
seven  or  eight  buttons.  Four  buttons  iire 
devoted  to  the  memories:  one  reports 
speed;  one  stops  memory  sending;  and 
one  triggers  memory  loading.  As  slated, 
on  my  version  an  eighth  button  goes 
across  ihe  key  line  as  a  "tune''  button, 
and  the  volume  control  also  serves  as  an 
on/off  sw  iich. 

To  load  a  memory,  you  simply  press 
the  load  button  Followed  by  the  button 
corresponding  to  the  memory  (1-4) 
yoo  want  to  load.  The  keyer  will  re- 
spond with  "?"  from  the  speaker,  and 
then  it  s  just  a  matter  of  keying  in  the 
text  you  want  to  store.  Aulomatic  char- 
acter and  word  spacing  are  enabled  dur- 
ing memory  load,  so  you  can  take  your 
time.  Press  the  load  button  again  when 
you  are  finished,  then  the  memory  but- 
ton to  play  back  the  recorded  message. 
The  total  unused  memory  capacity 
can  be  considered  as  ^'available"  to  any 
unused  memories,  so,  for  exajuple,  mem- 
ory one  can  contain  up  to  50f>  characters. 
Memory  two  can  use  all  but  ihe  first  120 
characters,  and  so  on* 

The  Island  Keyer  is  a  lot  of  fun  to 
build  and  a  lot  of  fun  to  use,  representing 
outstanding  value  for  the  money.  In  do- 
ing this  review  1  spoke  to  Chuck  person- 
ally, and  found  him  very  helpfiU  as  well 
as  very  interested  in  suggestions  from 
users  lor  a  possible  "upgrade  version,"^ 
One  of  the  greai  benefits  of  programmed 
keyers,  as  compared  with,  say,  the  8044, 
is  thai  an  upgrade  will  be  just  a  matter  of 
popping  in  a  new^  chip. 

Availability 

The  W^9KZY  Island  Keyer  kit,  consist- 
ing of  cia^uit  board  and  all  board-mounted 

components,  is  available  at  a  cost  of 
S21.95  {+$2 .(JO  shipping/handling)  from: 
Jackson  Harbor  Pre.ss,  RRl,  Box  91C, 
Washington  Island  Wl  54246.  Phone  (414) 

847-2761:  E-mitil:  [chuckolson@juno.coml. 
Credit  card  orders  (only):  (800)  238-8205. 

Author  *s  note:  After  reviewing  fhis 
keyer,  I  found  myself  so  impressed  and 
pleased  with  if  that  if  *s  also  noyv  avail- 
able from  my  own  company,  Milestone 
Technologies.  We  also  have  available  a 
^"hardware  pack''  containing  the  neces- 
sary pots,  knobs,  switches,  jacks,  and  a 
speaker.  Our  Web  site  is  [lmp:lhv\vw 
mtecbnolog  ies  .comhnthome } .  u 
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On  the  Go 


Number  54  Oft  your  feedback  card 


Mobile,  Portable  and  Emergency  Operations 


Steve  IStowak  KE8YN/5 
15475  Summerwood  Avenue 
Baton  Rouge  LA  70617 


A  few  years  ago,  u  friend  of 
mine  said  to  me,  "Disaster  com- 
munications isn't  one  of  Ihe  rea- 
sons for  the  amiueur  radio 
scrvjcc^ — it*s  ihe  only  reason! 
The  radio  frequency  spectrum  is 
LOO  valuable  lo  give  lo  anyone 
just  for  hobby  use.  especially 
the  number  and  different  types 
of  bands  available  to  ham  opera- 
tors. The  government  lets  us 
have  these  for  support  in  disas- 
ters; if  there's  no  disaster,  go 
ahead  and  have  fun!" 

He  was  definitely  righi  ahoui 
ihe  value  of  the  radio  sped  ruin. 
As  we've  seen  recently,  not  onlv 
is  there  more  demand  for  access 
to  it.  but  also  the  govern  mem 
has  found  thai  frequencies  can 
be  sold  for  subsianiiat  amounts 
of  money.  We  are  privileged  to 
have  access  to  choice  portions 
of  so  many  bands.  While  DX, 
rag-chewing  and  contesting  are 
fun.  they  do  not  justify  the  in- 
vestment the  govemmenl  has  in 
amateur  radio  freL|uencles. 
Amateur  communications  in 
support  of  disaster  relief  is  one 
of  tlie  best  ways  we  have  to  pro- 
vide enough  value  lo  society  to 
allow  us  to  have  one  of  the  best 
playgrounds  in  this  universe. 

Naturally,  ihere  are  other  ser- 
vices which  ure  positjoned  to 
provide  similar  support,  and 
they  w  tU  use  such  claims  to  jus- 
tify expanding.  Most  public  ser- 
vice agencies,  such  as  police  and 
fire  departments,  now  have  mul- 
tiple radio  systems,  Cellular 
telephones  are  almost  as  com- 
mon as  cassette  tape  players  in 
cars.  These  are  often  viewed  as 
having  eliminated  the  need  for 
our  traditional  role.  Fortunately, 
amateur  radio  does  provide  a 
number  of  advantages  over 
other  services,  and  acts  as  a 
significant  augmentation  to 
tlie  common  i  cat  ions  services 
used  in  daily  public  service 
operations, 
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Portability 

The  days  when  an  amateur 
station  was  a  large  tube-driven 
stationary  system  are  long  gone, 
Hand-held  and  mobile  units  pre- 
dominate in  the  VI IF  and  UHF 
frequencies,  and  there  are  so 
many  2-meier  and  440-MHz  re- 
pcaters  that  the  frequencies  have 
to  be  coordinated.  Most  modem 
HF  rigs  can  be  carried  in  one 
hand  and  powered  from  an  au- 
tomobile battery /alternator  as 
well  as  from  a  I  10- volt  to  13,8- 
volt  power  supply.  An  amateur 
station  can  be  quickly  set  up  in 
a  location  whicli  ha^  inadequate 
or  non-operational  communiea- 
Itotis.  TItis  means  that  a  shelter  set 


not  everyone  is  as  comfortable 
with  taking  detailed  messages 
as  hams  are.  More  importantly, 
a  well-run,  properly  disciplined 
network  will  less  likely  be 
jammed  by  would-be  users. 
Cellular  systems,  on  the  other 
hand«  can  be  overloaded  during 
normal  operations  in  some  ar- 
eas, and  have  significantly 
higher  usage  during  emergency 
situations. 

Coverage 

Although  not  every  repeater 

has  long-term  battery  or  emer- 
gency power,  usually  there  are 
adequate  reserves  to  allow  for 
initial  operation.  After  these  re- 
serves are  exhausted,  it  is  pos- 
sible to  set  up  portable  repealers 
or  arrange  for  auxiliary  power 
for  the  repeater.  For  wider  area 
coverage,  the  high  frequency 
bands  can  be  used  to  permit 
longer  distance  communica- 
tions. And.  when  all  else  fails, 


Celluiar  telephone  systems  can  get 
overloaded  in  normal  usage;  in 
emergencies  they  jam  up/' 


up  in  a  school  gym  can  be  quickly 
plygged  imo  the  emergency 
network. 

Multiple  simyltaneous 
contacts 

While  cellular  phones  have 
grown  in  popularity,  they  do  not 
lend  themselves  to  disseminat- 
ing cenuin  types  of  information. 
Since  each  intended  recipient 
must  be  individuallv  contacted, 
multiple  calls  must  be  made  for 
each  message.  With  amateur  ra- 
dio, all  stations  on  a  given  fre- 
quency can  be  simultaneously 
made  aware  of  the  same  infor- 
mation. Frequencies  can  be  as- 
signed to  allow  one  network  to 
provide  general  communica- 
tions, another  for  command 
functions,  etc. 

Training 

It  seems  that  almost  every- 
one these  days  is  as  comfort- 
able with  the  Internet  and 
World  Wide  Web  as  they  are 
with  the  telephone.  However. 
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it  is  possible  to  utilize  the  old- 
fashioned  method  of  relaying 
messages. 

Cross-coverage 

Because  of  the  portability  of 

amaieur  radio,  and  the  range  of 
I  frequencies  available,  hams  can 
'  act  as  a  bridge  between  various 
agencies.  In  many  cases,  police 
department  radios  may  not  be 
able  to  communicate  with  the 
fire  department,  or  neighboring 
police  departments;  the  Red 
Cross  frequencies  are  different 
from  both:  and  the  National 
Guard  uses  miliiarv  frequencies 
which  arc  different  still.  Ama- 
teur radio  operators  can  be  sta- 
tioned with  the  commumL:atians 
people  of  other  services  and 
pass  traffic  from  one  senice  to 
another.  Likewise,  it*s  not  un- 
heard of  for  a  ham  stationed  at 
a  police  or  fire  dispatching  post 
to  spend  90%  of  his  or  her  time 
backing  up  ihc  dispatchers  on 
their  equipment  and  10%  on  the 
ham  bands. 


The  price  is  right 

The  government  agencies 
which  the  amateur  service  sup- 
ports receive  this  support  at  no 
cost.  As  anmteui^s,  not  only  are 
we  expected  to  provide  emer- 
gency communications,  but  also 
we  are  prohibited  from  being 
paid.  In  addition,  we  show  up 
with  our  own  equipment!  It 
would  be  tough  to  find  a  better 
deal. 

Enthusiasni 

Let's  face  it,  in  an  emergency 
situation  requiring  the  support 
of  ham  operators,  we  tend  to 
show  up  charged  with  a  healthy 
dose  of  adrenaline.  Amateur  ra- 
dio is  one  of  those  special  hob- 
bies which  gives  us  the  chance 
to  make  du  important  contribu- 
tion to  our  community.  In  doing 
so,  we  are  using  many  of  the 
same  communications  tools  and 
techniques  that  we  count  as 
fun  on  other  days.  In  my  expe- 
rience, when  the  call  goes  out, 
the  response  is  overwhelmingly 
positive. 

Diverse  talent  poof 

Hams  represent  a  fairly  broad 
spectrum  of  talents.  Sometimes 
these  other  talents  allow  assign- 
ment of  people  to  locations 
where  they  can  really  hit  ihe 
ground  running.  Hams  with 
health  care  backgrounds,  for 
example,  can  be  assigned  to  hos- 
pitals:  those  with  a  military 
background  are  a  more  natural 
fit  for  the  National  Guard.  It  is 
amazing  what  some  hams  are 
capable  of  doing.  During  ihc  af- 
termath o\'  a  tornado  a  few  years 
ago,  I  was  impressed  by  the  ex- 
treme smoothness  of  the  net 
control  operaLon  He  kept  track 
of  everybody's  name,  call  sign 
and  location,  better  than  1  could 
have  with  a  computer  Later  I 
found  out  he  was  blind,  was 
used  to  keeping  alt  these  facts 
as  mental  note^,  and  had  no  need 
to  refer  to  anything  to  refresh  his 
memory. 

There  arc  lots  of  possibiHties 
for  the  amateur  community  to 
provide  key  service  in  an  emer- 
gency situation.  However,  this 
is  not  an  automatic  guarantee 
that  hams  will  be  ready,  willing 
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and  able  to  follow  through. 
There  is  also  no  guarantee  thai 
our  services  will  be  welcome.  If 
you  were  a  mayor  or  a  city  man- 
ager facing  a  crisis*  would  you 
realise  that  amateurs  were  a  re- 
source at  your  disposal?  How 
would  you  let  them  know  they 
were  needed  and  coordinate 
their  activities?  A  lot  of  work 
needs  to  be  done  before  the  need 
arises,  but  fortunately  most  of 
Ihe  work  is  fun,  interesting, 
and  more  satisfying  than  ex- 
changing RST,  rig  and  antenna 
information. 

This  column  will  explore  a 
number  of  different  aspects 
of  emergency  communications. 
Since  there  are  many  excel- 
lent organizations  throughout 
the  country,  FIl  try  to  get 
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different  viewpoints  on  what 
works  well,  WeMl  explore 
network  operations,  different 
types  of  equipnicoi,  setting 
up  portable  stations,  coordi- 
nating amateur  activities  with 
local  governmeni  operations. 
Likewise,  we'll  look  at  the  types 
of  emergency  service  sup- 
port required  in  different  sit- 
uations. What's  needed  for 
SkyWarn  weather  spoiling 
is  different  from  what  is  need- 
ed following  an  earthquake. 
Winter  storm  situations  place 
a  different  demand  on  opera- 
tors than  a  hazardous  spill 
situation.  We  Ml  also  look  at 
managing  an  operation — while 
the  response  in  the  early 
stages  of  an  emergency  is 
strong,  how  can  we  maintain 
that  response  days  or  even 
weeks  later? 

I  hope  you'll  find  this  column 
fun  and  interesting.  If  you've 
got  ideaSt  please  feel  free  lo 
send  them  either  by  E-mail  to 
74640.1442@compuserve.com 
or  by  snailmail  to  the  address  at 
the  top  of  this  column.  h  I 
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Our  Story 

Time  was  when  Td  get  several 
ham-promoting  newspaper  clip- 
pings a  week  from  readers.  Now, 
it's  rare.  Sure,  Fve  tried  to  sell 
the  idea  that  every  ham  club 
should  have  a  PR  officer  whose 
mission  is  to  make  sure  that 
meeting  notices  are  published  in 
the  local  newspapers  and  pro- 
vided to  local  radio  stations,  but 
even  more  important,  to  make 
sure  that  any  club  or  member  ac- 
tivity that  provides  a  possible 
excuse  for  newspaper,  radio  or 
TV  coverage  is  exploited.  Field 
Day?  Get  a  story  and  photos  to 
the  newspapers  before  and  after 
the  event.  Any  emergency  ser- 
vices ditto.  If  there's  a  local 
school  radio  club  get  ihe  story 
into  the  papers.  If  someone  in 
the  club  makes  DXCC  or  wins  a 
contest,  get  photos  and  a  story  to 
the  papers.  We  need  visibility 
and  we  need  it  desperately. 

My  thanks  to  Ed  Lappi  AE4EC 
for  sending  a  copy  of  the  Chapel 
HiU  Herald,  where  there  was  a  full 
page  story  of  the  local  school  ra- 
dio club.  But  I  should  be  getting 
clippings  like  that  every^  day,  not 
once  every  few  weeks.  Get  on  the 
stick,  clubs. 

Talk  Radio 

Back  in  the  '50s  Jean  Shep- 
herd K20RS  got  started  in  radio 
broadcasting  in  Cincinnati,  as  I 
recall,  Soon  he  had  a  nightly 
show  on  WOR,  clear  channel 
710.  He  was  on  from  around  1 1 
pm  until  5  am  nightly.  This  was 
not  talk  radio  as  we  know  it  to- 
day. Jean  just  sat  there  and 
talked  for  six  hours  a  night,  with 
no  call-ins  to  take  up  the  slack 
and  no  guests  to  interview.  And 
Jean  built  up  one  heck  of  a 
following.  Then  he  got  into  writ- 
ing,  with  a  bunch  of  prize-win- 
ning stories  published  in  Play- 
boy, a  series  of  great  books,  and 
eventually  he  wrote  a  string  of 
wonderful  movies. 

He  was  followed  on  WOR  by 
Long  John  NebeU  who  brought 
in  guests  to  interview  and  built  a 
huge  audience  by  getting  into 
the  weird  stuff.  These  days  he'd 
have  contaclces  and  such. 

And  that's  pretty  much  the  Art 
Bell  W60BB  formula.  He's  on 
nightly  from  11  pm  to  4  am  PST 
on  over  300  radio  stations.  Some 
only  carry  his  program  for  three 
hours,  The  only  station  I  can 


hear  well  is  WTAM  in  Cleveland 
on  1100  kHz,  and  they  only 
carry  three  hours.  An  interviews 
some  very  interesting  people, 
plus  he  also  lets  the  audience 
call  in  to  ask  questions  and  make 
commentSn  He  gets  into  very 
weird  stuff  at  times. 

J  keep  a  little  radio  beside  my 
bed  and,  if  I  happen  to  wake 
up  during  Ihe  2-5  am  slot^  I 
check  to  see  who  he's  got  on. 
Just  in  case  he  has  something  I 
wouldn't  want  to  miss,  I  set  my 
video  recorder  with  ihe  radio  in- 
put to  the  audio  jack,  and  record 
the  three  hours  every  night. 
Well,  it's  something  to  listen  to 
while  Fm  opening  my  mail,  and 
these  days  that  often  takes  an 
hour  or  two. 

Check  the  broadcast  btmd  some 
morning  and  fmd  out  which  sta- 
tion hring.^  in  Art's  show  best  for 
you.  And  every  now  and  then 
you'D  hearm^  being  interviewed. 

My  interviews  on  his  show 
have  resulted  in  letters  from  listen- 
ers in  all  50  stales,  Puerto  Rico, 
the  Virgin  Islands,  and  even  Israel 
and  UK.  The  last  two  are  from  an 
Internet  ^'broadcast"  of  the  show. 

Fve  got  so  many  things  to  talk 
about  that  sometimes  I  think 
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about  having  my  own  show.  But 
something  like  that  ties  you 
down,  and  I  still  have  a  bunch  of 
countries  1  want  lo  visit  that  1 
haven't  seen  yet.  So  FU  have  to 
make  do  guesting  on  talk  shows. 
But  if  I  were  to  do  my  own  show 
it  would  be  different  from  any 
other  Fve  heard.  My  aim  would 
be  to  gel  people  excited  about 
irn proving  their  lives.  About 
getting  healthy.  About  making 
money.  About  self-education. 
About  making  our  lives  belter 
through  a  much  smaller  govern- 
ment. Through  re- invent  ing  our 
school  system.  About  eliminat- 
ing poverty  and  the  drug  prob- 
lem. Making  prisons  less  of 
a  growth  industry.  WeU,  you 
know,  all  those  things  Fve  been 
writing  about. 

But,  would  it  sell?  Probably 
not.  Heck,  I  haven't  been  able  to 
get  you  interested  in  living  longer 
or  getting  healthy,  so  perhaps  V  m 
just  spinning  my  wheels. 

Sure,  you  want  me  to  write 
about  amateur  radio.  Fine.  But 
when  I  ask  you  to  write  and  tell 
me  about  the  niosi  exciting  times 
you've  had  with  the  hobby  1  get 
bupkis.  Ham  radio  has  provided 
Continued  on  page  77 
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How  to  get  the  most  out 
of  your  local  PBBS 

Would  you  like  lo  get  better 
acquaiiued  with  the  siriclly-ror- 
htims  hulletin  boards  and  stay 
posted  on  such  hot  items  as  DX 
propagation,  AMSAT  informa- 
tion, the  laiest  from  ihe  FCC  or 
what  your  local  club  is  up  to?  You 
can  also  hum  l  or  bai;gains  for  your 
ham  shack  or  clear  out  some  of 
your  own  clutter  for  cash — ^there 
IS  a  continuous  swap  meet  in 
progress  and  you  can  visit  it  from 
the  comfon  of  your  shack.  Plus, 
there  are  no  membership  costs, 
and  it  is  available  24  hourn  a  day. 

You  will  lie  well  rewarded  for  the 
time  you  spend  getting  to  know  the 
ins  and  outs  of  your  hual  ham 
packet  bulletin  board  system 
(PBBS).  If  yoti  have  been  letting 
this  exciting  technology  pass  you 
by  because  you  jusi  didn't  want  to 
leam  another  new  thing  (and  it 
lot>ked  expensive),  getting  sturted 
is  easy — and  can  be  accomplished 
on  a  budget.  And  you'll  have  fun 
learning  something  new,  and  that 
is  what  a  lot  ol  ham  radio  is  aboui. 

Learrtlng  experience 

I  strayed  1mm  the  norm  a  littie 
and  was  expiorine  the  node  portion 
ot  [he  i(Kal  svsiem.  Jn  ihc  Jitsf 


//f«r£f  category;  there  were  about  a 
dozen  call  signs,  and  one  of  them 
had  a  *'*  1  ■'  extender  on  ii.  I  thought 
it  would  be  fijn  to  leave  this  ham  a 
message  in  his  mailbox — liardly 
anytxxly  gets  personal  mail  timi  way 

1  was  connected  to  the  node 
okay,  bul  my  lUtempts  to  connect 
to  the  ham  station  were  continu- 
ally rebuffed.  The  command  fc 
kb7xxx]  just  wasn't  recognized. 
As  they  say,  when  all  else  fails... 
I  remembered,  once  again,  why  1 
go  to  the  effort  to  download  the 
user  manual  from  the  local  node/ 
bulletin  boards  when  I  firsi  get 
acquainted  with  a  new  one.  The 
user  manual  spells  out  the  steps 
lo  lake.  It  is  necessary  to  desig- 
nate the  port  number  on  this  sys- 
tem to  make  the  connection  and 
presfo\  There  1  was  in  his  mail- 
box. A  few  days  later,  1  received 
a  nice  note  on  the  PBBS  after  he 
found  the  message.  I  look  in  on 
the  PBBS  frequently  as  it  is  a  good 
source  of  recent  happenings  both 
locally  and  across  the  country. 

So  how  do  we  overcome  these 
little  frustrations?  Unless  you 
have  psychic  gifts  and  can  read 
liie  mind  of  the  person  who  wrote 
ihe  software,  the  easiest  method  1 
have  found  is  to  read  the  manual 
for  your  local  PBBS. 

Where  do  you  get  it? 

Every  bulletin  board  [  have 
seen  has  a  user  manual  readily 
available  lor  download.  Most  of 
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Phofo  A.  Opening  screen  fo  mule.  A  series  of  commands  nere  fisted 
after  iiining  Enter  on  a  blank  screen.  One  of  these  \%'as  Help.  1  merely 
typed  the  "h"  in  the  hnver  "transmii^*  box.  hit  Enter,  and  slight fy 
more  than  a  screenful  of  insiruvtioiis  scrolled  up  the  screen. 
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the  bulletin  board  systems  have 
more  than  one  function.  In  the 
case  of  the  local  system,  there 
is  a  node  available  for  connect- 
ing to  other  digital  stations  in 
the  area  or  to  other  nodes.  The 
node,  in  its  simplest  form,  can 
be  though!  of  as  a  repeater  The 
node  has  a  different  identifier^ 
I  can  connect  to  it  by  telling  my 
packet  station  lo  connect  to 
CARSON.  Once  connected,  a 
series  of  commandii  is  available 
(see  Photo  A  >.  These  commands 
are  simitar^  but  not  related,  to 
the  commands  of  the  BBS, 

The  bulletin  board  (PBBS)  can 
be  connected  lo  after  connecting 
lo  the  node,  so  you  can  think  of 
them  as  individual  stations  on  the 
same  frequency  doing  different 
jobs.  If  they  are  both  busy, 
though,  the  ihruughput  w'ill  be 
reduced  because  they  follow  a 
polite  protocol  and  wait  for  each 
other  to  finish  before  they  proceed 
with  their  particular  task, 

Intermins^led  with  this  is  an- 
other  function,  the  database.  Your 
PBBS  operator  (sysop)  has  a 
computer  dedicated  (o  this  entire 
operation  and  you  have  access  to 
many  files  residing  on  his  hard 
drive.  One  of  these  wUJ  be  the 
user  manual* 

On  the  local  system  I  found  my 
user  manual  by  typing  the  ''W* 
command  fPhcito  B).  "W"  is  a 
pretty  standard  coiimiand  used  on 
many  systems  and  it  translates 
simply  to  What  [i-s  there?],  You 
w  ill  get  a  listing  of  the  files  and 
subdirectories  of  the  database. 
In  the  local  database,  there  is  a 
file,  USERMAN.DOC,  and 
when  I  downloaded  this  I  got  a 
24-page  text  of  how  to  use  the 
PBBS.  You'd  belter  beUeve  that 
I  printed  it. 

If  your  system  does  not  have  a 
**W**  in  the  command  line,  type 
"H"  for  Help  and  it  will  reveal  an 
abbreviated  list  of  what  all  the 
commands  can  do.  If  you  do  not 
see  a  hint  of  where  you  might  fi.nd 
a  manual,  send  the  sysop  a  mes- 
sage  and  tell  him  you  arc  an  avid 
reader  and  need  this  information 
for  your  library.  He  will  tell  you 
how  to  get  IL 

I  learned,  once  again,  how 
hclpftil  and  encouraging  the  ham 
community  can  be,  when  1  first 
committed  to  enter  the  digital 
spectrum.  I  reside  in  an  area 


where  it's  very  diffit-'ult  to  make 
good  solid  contact  with  any 
VHF  node,  because  this  valley 
is  surrounded  by  real  mountains. 
That  plays  havoc  with  line-of- 
sight  communications  and  espe- 
cial I  y  with  packet  where  the 
strings  of  information  come  in 
fairly  long  bursts* 

To  understand  why  that  is  a 
problem  you  need  lo  understand 
a  phenomenon  known  as  multi- 
path.  You  can  work  FM  repeaters 
all  over  this  neck  of  the  woods 
and  the  midtipath.  ihinigh  it  ex- 
ists, has  little  effect.  With  u  packet 
transmission,  however,  it  can  be 
a  disaster.  Regardless  of  the 
power,  if  the  signal  bounces  off 
a  mountain,  the  received  signal 
hits  the  antenna  two  or  more 
limes  and  turns  the  data  string 
into  mush— and  software  just 
can't  decipher  it. 

A  few  years  back,  the  closest 
PBBS  was  on  the  other  side  of  the 
mountain.  A  direct  connection 
was  difficult  to  establish  and 
nearly  impossible  lo  maintain. 
Transferring  intelligibk  informa- 
tion was  hopeless,  1  solved  the 
problem  for  a  time  by  selling  up 
a  digipealer  out  in  the  middle  of 
the  valley.  It  consisted  of  an 
IC2AT  and  an  MFJ  1270  with  a 
Commodore  64  to  load  software 
and  monitor  the  activity. 

This  worked  hut  it  was  slow 
and  it  was  buggy.  I  frequently  had 
lu  Lrek  across  town  to  reset  the 
TNC,  a  great  experience,  because 
when  you  exercise  the  gray  cells 
they  gctsu-onger^and  I  felt  1  had 
overcome  the  evil  multipath  de- 
mon. After  a  few  years,  I  had  to 
take  the  system  down:  it  was  at 
my  business  location  and  I  de- 
cided lo  stop  doing  business.  It 
was  the  best  decision  I  made  tn 
years,  but  I  was  virtually  out  of 
packet  radio. 

To  the  rescue  came  a  local  ham 
who  set  up  a  PBBS,  right  in  the 
line  of  sight  I  needed  to  regain 
access  to  ihe  packet  bulletin  board 
system,  and  without  having  to 
go  through  two  repeating  pro- 
cesses. Working  packet  is  now^  the 
pleasure  it  should  be. 

Those  of  you  who  use  services 
such  as  CompuServe*  AOL.  and 
the  Internet  take  a  lot  of  this  trans- 
fer of  information  for  granted. 
The  on-line  services  store  and 
move  massive  amounts  of  data  in 


alt  forms,  including  text,  graph- 
ics, and  sound,  accurately  and 
speedily  down  ihe  phone  lines. 

The  amazing  thmg  about  this 
is  thai,  except  for  the  speed,  we 
can  do  all  this  via  our  radio  con- 
nections. That's  right:  Most  of  the 
data  passed  through  the  packet 
radio  system  is  in  basic  text  for- 
mat with  no  fancy  fonts,  and  the 
pictures,  if  drawn,  are  done  with 
keyboard  symbols.  However,  it  is 
possible  (and  some  hums  arc  do- 
ing it)  to  move  binary  files  such 
as  word  processor  data,  graphics. 
and  even  sound  files  through  ihe 
packet  system.  And  one  day, 
maybe  even  the  speed  bumps  will 
go  away. 

Tberc  is  quite  a  pmliferation  of 
ham  buIJctin  board  prngrams*  so  it 
would  not  be  reasonable  to  attempt 
Id  list  all  the  variations  of  com- 
mands and  what  they  do  for  each 
systenL  Here  1  find  a  conamand  line 
listing  with  21  of  the  26  letters  of 
the  alphabet — and  that's  just  the 
beginning.  When  you  gel  Ehe  inside 
dope  on  these  commands,  many  of 
them  are  combined  with  three  or 
four  other  letters  for  variations  of 
the  command  to  help  you  becotne 
more  efficient. 

"A"  is  a  nice  simple  command 
that  stands  for  Abort  the  opera- 
tion you  have  in  progress.  They 
can'i  fool  with  that.  "B''  is  another 
common  no-brainer  that  allows 
you  to  disconnect  from  the  PBBS. 
Now  "C"  becomes  another  stoiy. 
On  a  node  it  is  used  for  connect, 
which  seems  straightforward 
enough.  The  system  1  am  work- 
ing into  has  some  variations.  If  I 
were  connected  to  the  node  and 
wished  to  connect  to  another  node 
or  station  I  would  normally  type 
in  [C  callsignj.  This  system  re- 
quires a  port  number  after  the  'X!" 
and  then  the  cailsign. 

When  r  connect  to  the  PBBS, 
thai  "C"  is  another  story.  It  ihen 
stands  for  conference,  Weil,  not 
very  many  keyboard  conferences 
are  held,  but  there  is  a  way  and  I 
guess  this  double  use  of  letters 
just  shows  that  we  don*t  have 
enough  letters  in  our  aiphabet. 

Photos  A  and  B  are  screen  cap- 
lures  so  you  can  ha%^e  a  look  at 
my  screens  as  1  use  my  current 
( AEA)  computer  program.  There 
are  many  good  programs  on  the 
market  these  days.  The  best  way 
to  get  comfonabfe  with  software 


is  to  find  a  neighboring  ham 
whoMl  show  you  what  he  is  us- 
ing. If  it  looks  like  something  you 
can  handle,  you  have  a  built-in 
tutor.  The  next  best  is  to  jump  in 
and  figure  it  out  on  your  own.  It's 
not  as  difficult  as  it  may  seem. 

If  you  arc  looking  to  get  the  most 
bang  for  your  buck,  there  are  sev- 
eral factors  to  consider.  If  you  are 
going  to  concenirate  on  packet  for 
the  foreseeable  future,  several 
choices  are  available,  including 
MFJ,  Kantronics,  BayCom  and 
PacComm.  If  you  can  come  up  with 
a  used  TNC  and  need  software, 
there  is  a  good  selection  of  packet 
software  that  won't  put  you  in  the 
poorhousc.  You  can  buy  all  new 
(except  for  the  radio)  and  get  into 
packet  these  days  for  S50- 1 50 
(more  about  that  part  next  month). 

Hams  use  programs  of  all 
kinds,  from  telephone  terminal 
programs  to  a  variety  of  dedicated 
programs,  such  as  the  one  [  am 
using;  they  all  tell  the  packet  sys- 
tem at  the  node  or  PBBS  the  same 
commands.  The  fancier  systems 
use  the  power  of  your  computer 
to  accomplish  keyboard  shortcuts 
so  you  can  get  on  with  your  ham- 
ming and  not  spend  all  your  time 
typing  in  commands. 

Communications  software 
used  in  ham  radio  isn't  the  same 
as  in  word  processors  or  follow- 
ing hypertext  links  around  on  the 
Internet.  This  stuff  forces  you  to 
get  a  liule  more  involved.  By  thai 
I  mean  it  won't  let  you  get  away 
with  a  thing.  If  you  want  to  use 
your  computer  for  ham  commu- 
nications, at  least  study  the  opera- 
tional commands  and  keep  a  list 
of  them  handy  when  you  are  mak- 
ing contact.  When  you  first  use 
any  program,  it  is  helpful  to  keep 
a  few  notes  close  to  the  keyboard 
until  you  get  the  hang  of  things. 

As  you  may  guess,  the  modem 
programs  are  equipped  with  help 
windows  for  ready  reference,  so 
you  can  usually  look  anything  up 
within  a  half  minute.  In  fact,  it 
appears  the  entire  instruction 
mantial  is  contained  in  the  help 
files,  all  categorized  alphabeti- 
cally. It  is  usually  faster  than  find- 
ing the  correct  page  in  the  hard 
copy  manual, 

I  have  occasionally  had  to  eat 
a  ration  of  humble  pie  for  not 
remembering  a  command  in  the 
middle  of  a  live  contact  on  HF  If 
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Photo  B.  Opening  screen  for  BBS.  The  first  four  lines  appeared ,  then 
I  entered  the  '*  ?w'\  pressed  Enter,  and  it  displayed  information  about 
the  *'  W"  command.  JTten  it  redisplayed  the  command  line  and  is  now 
waiting  for  the  next  command. 


or  when  this  happens  to  you, 
you* II  find  a  lot  of  hams  on  the 
other  end  of  the  keyboard  who  are 

very  reassuring,  so  don't  be  afraid 
to  try  something  new. 

Can  W0  talk? 

If  you  have  questions  or  comments 


about  this  column,  E-mail  me 
at  Ijheller@5ierra.net]  and/or  at 
CompuServe  72 130 J 351  I  will 
be  glad  to  shaie  what  I  know  or 
find  a  resource  for  you.  On 
packet,  when  you  get  a  chance, 
drop  me  a  line  at:  [KB7NO@ 
N7NPB.»IONEV:^YUSA.NOAM]. 
For  now,  73,  Jack  KB7N0. 


H&e'i  what  p«<rple  ore  saying  obout  ihe  besF  propagation  software  ovaltable: 


THs  is  a  cool  product!  -  Utim  Radw  Online 

HFx  will  become  a  powerful  fiirce  in  tlic  field  ot  HF- propagation 

pn!djcTiQn  and  analysis.  —  QST 

HPx  figures  among  the  mmi  cotiipJcic  ^s\d  bcsi  developed 
prediction  software  tools.  -  Me^ahm^ 

Very  intuitive  and  visual  .  * .  easy  to  undersrandi  -  CQ  (Japan) 

Its  uncanny  how  aixurate  (HFi)  is!  -  N9VHW 


Check  out  our  web  iite  For  more    I    For  more  inrorinacipn  or  to 


Lnformadoit.  I'ak^  the  gi£id:ed 
[our  or  download  a  demo  copy 
and  try  it  out  yoursclP 

http://www.psrv.cofn/hjy 
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order,  caU  or  write  us  jr: 

HFi*73 

Pacifjc-Sierra  Research  Corporidon 

2901  2Sdi  Sircei,  Suite  300 

Santa  Mooii^.  CA  90405-2938,  USA 

l-800^820'4PSR 
FAX;  310-314-2323 
Oursidc  the  U.S.  &  Canada; 
310-314-2300 

E-mail:  hli%nig3te^psrv.com, 

Visa  and  MasterCard  accepted 
$129.00  postpaid  worldwide 
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Space  Covers:  Hf story  In 
Your  Hands 

SeveraE  years  ago,  Lynn  A* 
Breece  K4LFV.  Li.  Col  USAF 

(Ret.),  contacted  me  after  reading 
several  articles  about  my  work 
with  young  people  in  ham  radio 
and  about  my  involvement  with 
the  space  program. 

Lynn  began  sending  unusual 
and  beautiful  wall  pi>siers  of  the 
space  shuttles  to  our  classroom. 
One  day.  something  really  special 
arrived  in  the  mail  for  the  chil- 
dren. Our  friend  had  meticulously 
collected  and  assembled  two 
space  cover  albums  for  us.  Space 
covers  arc  special  commemora- 
tive enveltjpes  from  the  US  Postal 
Service  with  the  mission  patch  or 
insignia  on  ihem.  that  are  can- 
celed at  the  launch  site.  The  two 
albums  Lynn  sent  us  contained 
space  covers  and  memorabilia 
from  STS-30  and  STS-34.  The 
children  in  my  6th,  7th.  and  8th 
grade  radio  classes  were  delighted 
with  the  albums,  which  contained 
the  canceled  envelopes,  newspa- 
per clippings,  and  a  collection  of 
reports  about  the  missions. 


A  letter  writing  exchange  soon 
began  between  Lynn  and  my 
classes.  The  children  eagerly 
li>oked  forward  to  the  many  al- 
bums and  kind  tetters  he  took  the 
lime  to  send  to  us.  In  October, 
1991,  Lynn  wrote  us  a  beautiful 
letter  describing  how  he  got 
staned  in  the  fascinating  hobby 
of  collecting  space  covers.  The 
children  and  1  agreed  that  Lynn 
Breece  was  one  of  the  most 
interesting  hams  we  had  ever  met 

!n  1961  Lynn  staned  working 
al  Cape  Canaveral  and  the 
Kennedy  Space  Center.  At  that 
time,  the  post  office  closest  to  ihe 
Cape  was  in  Port  Canaveral, 
Florida.  For  this  reason,  you  can 
find  covers  canceled  at  Port 
Canaveral  for  the  launch  of  Alan 
Shepard  in  the  first  Mercury 
capsule. 

As  the  Mercury  taunches  pro- 
ceeded and  the  Gemini  Program 
got  underway  in  1965.  cancels 
began  to  come  from  the  cities  of 
Cape  Canaveral.  Cocoa  Beach, 
Satellite  Beach,  and  a  few^  other 
towns  which  were  close  to  the 
Cape. 

In  1965t  the  post  office  at  the 
Kennedy  Space  Center  was 
opened  so  thai  all  ihc  NASA 
launches  could  then  have  a  can- 
cel from  the  Kennedy  Space  Cen- 
ter in  Florida.  It  was  standard 
j  practice  for  the  post  office  to 


cancel  coir^a^  on  launch  day  as 

long  as  the  covers  were  mailed 
before  the  set  day  or  were  hand- 
carried  into  the  post  office  the  day 
of  the  launch. 

Lynn  told  us  thai  in  all  the  years 
he's  been  collecting  covers,  he 
has  found  postal  employees  to  be 
very^  cooperative  in  supplying  the 
proper  cancels  on  the  right  date. 
He  particularly  praised  Mr.  Al 
Moore  and  his  staff  at  the  KSC 
post  office  For  supplying  superior 
serv  ice  lo  collectors. 

As  the  space  program  grew, 
more  and  more  cover  collectors 
appeared  on  the  scene,  including 
the  siricily  philatelic  ones  (collec- 
tors of  postage  stamps).  This 
meant  more  cachets,  different 
types  of  covers,  and  cancels  from 
all  sorts  of  places,  such  as  a  town 
where  a  particular  astronaut  was 
bom. 

Lynn  chose  to  specialize  in  get- 
ting astronaut  signatures  on  cov- 
ers; but  he  also  includes  NASA 
officials,  scie mists  involved  in  the 
program,  cap  corns,  test  directors, 
launch  directors,  etc. 

The  astronauts  and  others  in- 
volved in  the  space  program  were 
always  \  ery  happy  lo  sign  covers 
for  Lynn.  He  wrote  the  children: 
"As  someone  who  has  lived  most 
of  my  life  in  this  century,  I  be- 
lieve I  have  seen  more  history- 
making  events  than  those  living 
in  previous  centuries. 

**Wlien  one  considers  the  space 
program  alone,  think  of  w  hat  we 
have  witnessed  just  in  the  last  36 


20  di  Anniversary 
Moon  Landing 


FIRST  DAY  OF  ISSUE 


S2.40/ 2  pounds 
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Fig.  1 .  Postal  covers  are  comme  mora  live  envelopes  issued  by  the  US  Postal  Serxice  in  honor  ofhistoricai 
events. 

SB  73  Amateur  Radio  Today  •  May  1997 


years,"  Lynn  points  out.  **Man'$ 

landing  on  the  moon  will  go  down 
in  history  as  the  single  greatest 
scientific  accomplishment  of  the 
century." 

Lynn  often  followed  up  uur  let- 
ter exchanges  with  radio  contacts 
to  our  classroom.  He  always  fell 
that  young  people  were  the  life 
blood  of  any  organization  or 
hobby.  Without  youngsters  and 
the  enthusiasm  and  energy  they 
offer,  a  club  or  orsanization 
would  evemuallv  die  out.  These 
were  always  the  things  he  and  I 
would  talk  Liliout  through  the  three 
years  we  knew  each  other.  Lynn 
was  very  interested  in  motivating 
young  people  to  get  involved 
in  ham  radio  and  in  the  space 
program. 

He  always  encouraged  the  chil- 
dren to  get  involved  by  collect- 
ing space  covers,  attending 
launches,  vibiting  NASA  centers, 
reading  about  space,  and  talking 
to  hams  on  the  radio  sa  ith  mutual 
interests. 

A  ham  since  1932,  Lynn  loved 
the  idea  of  leaching  ham  radio  to 
young  adults,  and  continued  to  be 
suppuni\e  of  my  program  until 
his  death  three  years  ago.  llis  ex- 
pressed admiration  for  the  chil- 
dren who  studied  the  theory  and 
rules,  and  who  prBCticed  the  code 
and  got  iheir  licenses,  was  sur- 
passed only  by  the  warmth  and 
respect  my  kids  felt  for  Lynn. 
Through  my  radio  classes.  Lynn 
found  an  outlet  through  which 
he  shared  his  enthusiasm  and 
interest  in  space  and  ham  radio, 

Lynn  always  hoped  that  chil- 
dren would  kK>k  at  ihe  past  space 
covers  and  remember  the  events 
they  mark.  *To  own  a  cover  which 
was  canceled  on  Moon  Landing 
Day  or  on  Voyagers  closest  en* 
counter  with  any  of  the  planets  is 
to  hold  a  piece  of  history  in  your 
hands.  It  is  a  record  of  a  great 
event,  and  one  that  will  stand 
through  the  years/*  Lynn  affumed. 

There  is  a  permanent  tribute  to 
this  wonderful  ham  friend  in  my 
classroom  n!  Intermedialc  School 
72  in  Staten  Island.  New  YorL  All 
the  beautiful  space  cover  albums 
L>Tin  sent  us  through  the  years  are 
on  display  lor  students  to  keep 
enjoying  and  learning  from.  His 
love  for  space  and  radio  will  long 
be  remembered  and  passed  alon 


lo  a  whole  new  generation. 
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More  on  ham  software 

Well,  it  !;eems  that  my  com- 
plamts  abouL  ham  software  seem 
to  bave  hii  a  resonant  chord.  I 
received  a  large  amoynt  of  E* 
mail  and  snail  mail  liom  people 
with  one  complaint  after  an- 
other. The  suspect  software  cov- 
ered everything  from  antenna 
analysis  lo  terminal  node  con- 
trollers to  information  data- 
bases. It  seems  that  almost 
al)  forms  of  software  were 
involved. 

The  most  frequent  complaint 
was  on  MS-DOS  non-Win- 
dows'' software.  We  are  seven 
years  into  the  Windows  era,  so 
there  is  no  excuse  for  offering 
MS-DOS  software  any  longer. 
Also,  Windows  software  writing 
used  lo  be  a  big  deal,  but  now 
Visual  Basic^  and  Visual  C®  are 
on  the  market  and  make  the 
"-.xontriving  of  contrivances  a 
game  for  alL.."  Visual  Basic  5.0 
should  be  out  by  now.  h  is  said 
by  beta  testers  to  run  as  mnch 
as  20  times  faster  than  VB4,  and 
now  competes  with  Visual  C 
Kpeedwise. 

Some  gyidelines 

I  would  like  to  offer  some 
gyidelines  for  developers  of 
ham  software.  I  would  also  like 
to  hear  from  experienced  soft- 
ware developers  who  have  other 
ideas.  Keep  in  mind  that  f  am 
not  sounding  off  from  any  "high 
horse«"  because  I  readily  admit 
that  I've  made  all  the  mistakes 
fve  complained  about  in  others. 
But  ]  also  bought  some  books  on 
human  computer  interface  de- 
sign (see  list  below)  and  teamed 
a  bit  of  stuff. 

The  three  pilJars  of  design 
are  usability,  functionality  and 
aesthetics: 

•  Usabil  ity  means  thai  users  can 
easily  leam  to  use  the  interface 
(screen)  and  then  efficiently 
interact  with  it. 


•  Functionality  refers  the 

functions  and  controls  that  are 
available  on  the  screen,  and 
their  optimal  use, 

•  Aesthetics  refers  to  the  ap- 
pearance, spatial  layout,  and 
color  scheme.  Ask  w  hether  or 
not  it  enhances  or  takes  away 
usability  and  functionality. 

Another  attribute  of  a  good 
program  is  consistency.  It  is 
very  important  to  design  the 
program  so  that  the  system  al- 
ways interprets  user  actions  the 
same  wav  from  event  to  event. 
ll  should  also  respond  I  he  same 
way  to  different  instances  of  the 
same  event.  If  you  make  a 
change  from  expected  behavior, 
or  design  an  interface  that 
docs  not  match  the  Windows 


users  ihan  for'*newhies-"  If  the 
principal  audience  is  people 
with  litde  computer  experience, 
then  stifle  the  color. 

Long  load  Limes  are  often  re- 
quired for  programs.  Unfortu- 
nately* a  long  load  keeps  blank 
stuff  on  the  screen  and  that 
makes  users  nervous.  The  user 
will  then  start  hitting  keys  or 
clicking  the  mouse  inapproprt- 
aiely  and  make  the  program  do 
odd  things.  About  ten  seconds' 
load  time  is  considered  exces- 
sive by  most  users.  There  are 
several  things  that  can  be  done 
about  it: 

•  First,  a  splash  screen  can  be 
provided.  This  is  a  screen,  usu- 
ally without  borders,  that  ap- 
pears as  soon  as  the  program 
loads,  ll  remains  on  until  the 
entire  program  is  loaded.  It  typi- 
cally does  not  have  graphics  or 
any  controls  because  these  take 
too  long  for  loading.  In  some 


There  is  no  excuse  for  offering  MS-DOS 

software  any  longer. " 


standard,  then  make  it  a  large 
and  obvious  change  so  that  us- 
ers know  it  is  not  a  standard 
presentation. 

Color  is  one  of  the  most  fre- 
quent icky  things  about  com- 
puter L3 1 1  erf  ace  design,  and  leads 
to  whai  one  authority  called 
"color  pollution."  Some  people 
seem  to  think  that  the  more  color 
the  better.  Or  that  sexy-looking 
colors  are  neat  to  use. 

Color  shc>uld  be  used  to  make 
tilings  stand  out,  especially  at 
the  specific  times  when  needed. 
If  there  are  too  many  colors  on 
a  screen  ('*color  pollution"), 
then  the  user  has  a  difficult  lime 
finding  things.  Normally,  dim  or 
dark  colors  (deep  blue. 
Microsoft  gray,  etc.)  are  better 
for  screens  than  most  Hght  col- 
ors. Also,  solid  colors  generally 
work  belter  ihan  the  pastel 
shades,  especially  where  the 
standard  8- point  type  is  used  on 
labels  placed  on  the  screen. 

Color  differences  can  be  quite 
useful  when  you  segment  a 
screen.  You  can  use  colors  to  di- 
vide a  screen  into  separate  tasks 
or  classes  of  information.  Also* 
it  has  been  found  that  color 
works  better  for  experienced 


cases,  a  200-mS  (or  so)  timer 
control  (as  in  Visual  Basic)  may 
be  used  to  load  the  rest  of  the 
program  from  the  splash  screen 
Load  Event. 

•  Another  trick  that  can  be 
used  is  to  provide  a  progress  bar. 
Thai's  one  of  ihose  green  or  blue 
bar  graphs  that  show  the  per* 
centage  of  completion.  Alterna- 
tively, an  on-screen  message 
could  be  provided. 

Some  questions  thai  you 
should  ask  include: 

•  Does  a  desired  feature  have 
a  performance  effect?  If  not, 
then  dump  it  unless  there  is  a 
good  reason  lo  keep  iL 

•  Is  the  feature  likely  to  con- 
fuse  the  user?  If  it  does,  dump 
it  or  redesign  it* 

•  Are  any  of  the  controls, 
functions,  or  features  non- 
value-adding?  If  so.  then  dump 
them. 

•  Can  controls  be  combined  or 
eliminated?  If  so,  do  so, 

•  Is  the  interface  as  intuitive 
as  possible  to  the  user?  If  not, 
redesign  it.  For  the  most  part, 
this  means  that  the  program 
should  follow  the  Windows 
standard  format  because  that  is 
what  ihe  user  will  understand. 


i 


Testing 

Testing  is  a  necessary  al- 
though often  not  sufficient 
means  for  telling  how  well  ihe 
program  works  and  ferreting  out 
bugs.  Unfortunately,  most  ham 
software  seems  to  be  tested  by 
the  programmer,  rather  than  by 
a  typical  user.  Programmers 
make  lousy  testers  because  they 
are  usually  too  close  to  the  pro- 
gram. They  can  easily  overlook 
obvious  problems  because  they 
have  little  mental  workarounds. 
They  know  how  the  program  is 
supposed  to  work,  so  they  may 
overlook  some  obvious  errors 
that  typical  users  might  make. 
They  are  also  confident  using 
computers,  where  real  users 
might  be  frightened  of  the  ma- 
chine. The  goal  is  to  make  the 
user  population  as  representa- 
tive of  the  customer  population 
as  possible,  even  if  it  means 
giving  away  free  beta  testing 
copies. 

Observing  testers  can  some- 
times  be  a  problem.  The  tasks 
they  are  asked  to  perform  should 
he  realistic  and  truly  represcn- 
tative  of  the  tasks  normal  users 
will  face.  The  tasks  should  also 
cover  the  full  range  of  ptissible 
situations,  although  my  answer 
to  trying  to  figure  all  of  them  out 
is.  ''Good  luckl"  Also,  the  ob- 
server should  be  as  unobtrusive 
as  possible.  The  presence  of  the 
observer  should  in  no  way  alter 
the  performance  of  the  user.  In 
general,  having  someone  look- 
ing over  the  tester's  shoulder 
will  induce  more  errors  than  is 
normal. 

Books  on  human 
computer  Interface  design 
and  related  topics 

Laurel,  Brenda  (1990),  The 
Art  of  Human  Computer  Inter- 
face Design.  Apple  Computer 
(republished  by  Addison- 
Wesley). 

Preece,  Jenny  (1994),  Human 
Computer  Interaction.  Addison- 
Wesley, 

Tufte,  Edward  R.  (1990).  En- 
vision ing  fnfo  r  mat  ion .  C  he  s  h  i  re 
CT:  Graphics  Fress, 

Tufic,  Edward  R.  (1983).  The 
Visual  Display  of  Quantitative 
Information.  Cheshire  CT: 
Graphics  Press. 
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Hrm  to  hrm 


Number  80  en  your  Feedbsck  card 


Dave  Miller  NZ9E 
7462  Lawier  Avenue 
NilesIL  60714-3108 


How  about  some  more  good, 
down-io-earth  lips  and  ideas  to 
make  our  hobby  more  enjoyable 
and  perhaps  make  it  run  u  little 
more  smoothly?  And  speaking  of 
nxnning,  Vm  running  a  liiile  low 
on  ideas,  so  please  don't  pui  off 
sending  your  favorites.  Jusi  jot 
down  some  things  thai  have  made 
ham  radio  problem-solving  easier 
for  you  or  for  one  of  your  friends, 
and  send  them  to  me  at  the  ad- 
dress above.  Uncle  Wayne's  elves 
will  send  you  a  check  for  $  1 0  each 
so  that  you  can  afford  lo  buy  a 
couple  of  the  books  on  his  "must 
read"  list.  He's  recommended 
some  ver)^  interesting  ones...  and 
here  are  some  other  interesting 
tips: 

Superman^s  AA  cells 

Looking  for  a  super-capacity 
AA  cell?  If  you  use  rechargeable 
AA  cells  in  any  of  your  ponabie 
gear*  as  1  do.  ti  might  be  worth- 
while checking  out  the  relatively 
new  line  of  NIMH  (nickel  melal 
hydride)  rechargeable  cells.  The 
NLMH  chemistry  automatically 
increases  the  mAH  (millianiperc- 
hour)  capacity  of  a  rechargeable 
cell  by  roughly  25 ^r,  and  ihe  new 
A  A  size  NIMH  cells  boast  an 
UOO  mAH  capacity  (a  250- mAH 
increase  over  even  their  newer 
850-mAH  NiCd  counierparis). 
NIMH  cells  can  be  charged  in  the 


Your  Input  Welcome  Here 

same  manner  as  NiCds,  using  a 
one-tenth-capaciiy  constant-cur- 
rent charger  (110  mA  constant- 
current  for  the  1, 100 mAH  NIMH 
cells  mentioned).  The  NIMH 
chemistT)'  has  less  tendency  to- 
ward "memory  effect"  Lhan  does 
the  NiCd  formula  and  the  cells 
can  withstand  more  heat.  All  in 
alL  a  worthy  competitor  to  the 
venerable  mainstay  of  our  re- 
chargeable repertoire  of  cell 
chemistries.  One  source  of  re- 
chargeable NIMH  "AA"  cells  is 
DC  Ace  Electronics  (847-82!- 
8!  22},  who  lists  the  850-mAH 
"AA"  NiCds  at  $2  each  and  the 
LlOO-mAH  "AA"  NIMHs  at 
$2,50.  When  you  compare  these 
prices  against  the  name-brand 


CBer's  PL 

From  Gary  Holoubek 
WB6GCT:  Ever  heard  of 
*CBer*s  PL'  ?  That's  the  name  T  ve 
given  to  the  alternator  whine  that 
can  be  heard  on  all  too  many  of 
even  the  best  of  ham  radio  mo- 
bile instill lations,  and  nearly  all 
CB  mobile  signals!  1  thought  I 
knew  all  about  such  problems 
until  I  insialled  a  bank  of  radios 
into  a  friend's  1990  Loimina.  My 
friend  and  I  both  enjoy  having  3- 
band  capability  (146,  220,  440 
MHz)  in  our  mobiles,  and  it  took 
me  several  days  to  design  and 
build  the  hardware  to  stack  the 
equipment  between  the  vehicle's 
floor  and  dashboard  in  a  neat  ver- 
tical rack  array.  Today's  small 
cars  can  often  be  a  real  challenge! 
Everything  worked  line...  that  is* 
until  1  did  some  customization... 
and  that's  when  Murphy  siruck? 


"When  you  compare  these  to  the 
name-brand  alkaiines^  the  choice  is 

pretty  clean..  " 


**use-cm-once-&-toss-'em-away 
alkaline  cells,  the  choice  is  pretty 

clear.,  especially  for  battery-op- 
erated equipment  that's  used  a  ioL 
Though  the  better  alkaline  "AA" 
ceUs  are  rated  at  2,450-mAH  ca- 
pacity, 2  or  3  uses  from  the  N IM 1 1 
cells  will  quickly  put  you  in  the 
"money-ahead"  bracket.  Fig.  I 
shows  the  basic  constant-currem 
NIMH  llO^mA  *^safe**  charger 
that  Fve  been  using  for  the  "AA" 
cells  in  my  GPS  rcceiven-de 
Dave  NZ9E. 


Wail  Cube 
Model  PI -D-0 12 
llVDC@500aiA 


680 
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Yellow  LED 


6&  Uhnis,  2  Waits 


NIMH 
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Fig,  I.  A  eonssanhcurrent  (UO-mA)  nickel  merai  hydride  charger 
circuit  suitable  for  charging  four  NIMH  cells  in  series.  The  value  of 

the  68-ohm  resistor  may  need  to  be  adjusted  to  achieve  1 10  mA,  de- 
pending upon  (he  characterisiics  of  the  iransformer  tkai's  used.  See 
text  for  fttriher  details. 
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"Knowing  that  microphones 
sometimes  never  make  it  back  10 
their  correct  hangers,  and  with 
use,  could  become  a  confusing 
tangle  of  microphones  and  coil- 
cables, !  decided  to  use  only  one 
microphone  for  all  three  radios 
and  switch  it  lo  the  desired  trans- 
ceiver with  a  rotary  selector 
switch  mounted  in  a  mini-box. 
The  three  transceivers  arc  all 
Yaesu,  and  fonunately,  they  use 
the  same  type  of  microphone  and 
pinout  connections.  Sounds 
simple  enough! 

■*Thc  microphones  are  of  the  8- 
wire  type,  with  signals  for  micro- 
phone audio,  up/down  frequency 
control,  speaker  audio.  +5  volts 
for  powering  the  Touchtone*  cir- 
cuit in  Lhc  microphone,  and  of 
course  a  common  ground  for  ev- 
erything. Withalittkbii  of  imagi- 
nation, I  thought  of  all  the 
different  things  I  could  possibly 
do  to  make  this  a  really  whi:z-bang 
installation.  Realizing  that  the  ra* 
dios  would  be  used  at  night  and 
the  position  of  the  transmitter  se- 
lector  switch  knob  would  not  be 
easily  visible,  I  decided  to  use  the 
+5  volts  in  the  mike  cable  to 
power  three  LEDs,..  which  would 


indicate  which  transmitter  the 
microphone  was  delegated  to.  I 
even  used  a  different  colored  LED 
on  the  swiichbox  for  each  of  the 
three  transmitters.  This  would  al- 
low the  operator/driver  to  deter- 
mine which  transmitter  was 
*ready-to-go'  at  a  glance.  Tt 
worked  great!  Even  the  speaker 
outputs  from  each  radio  were  run 
through  the  sw  itching  box  and  an 
output  jack  tnade  available  to 
drive  either  an  e?ttema]  speaker  or 
a  headphone  for  'silent  running',.. 
all  automatically  switched  with 
the  microphone  Hey,  no  telling 
what  an  engineer  can  do  w  iih  a 
little  time  and  imagination! 

''When  all  was  said  and  done,  1 
ran  into  an  inicresiing  problem, 
something  Fd  not  anticipated.  At 
times,  when  switching  the  micro- 
phone via  the  swiichbox*  the 
transceivers  would  key  into  trans- 
mit briefly.  1  theorized  that  the 
problem  stemmed  from  the  fact 
that  the  Touchtone  keying  ctrcutt 
in  the  mike — which  was  powered 
by  the  transceiver's  +5  volts — 
would  create  a  spike  on  the  +5 
volt  1  ine  as  the  switch  was  rotated 
and  the  power  lo  the  mike's  TT 
circuit  was  pulsed  on  and  off  (I 
was  using  a  break- be  fore -make 
rotary  switch).  After  installing 
three  diodes,  so  that  the  micro- 
phone could  draw  power  from  all 
three  radios  but  without  allowing 
the  +5  volts  from  one  radio  get 
into  another,  the  problem  disap- 
peared. One  of  those  iittle  things' 
thai  doesn't  show  up  until  you 
actually  put  an  idea  into  practice! 

**Now  everything  was  working 
fine  until  my  friend  aciually  drove 
the  car!  Yep.  you  guessed  it. 
'CBer's  PL/  But  1  couldn't  see 
how  the  alternator  whine  was  get- 
ting into  the  transceiver's  audio. 
1  had  brought  ihc  power  for  the 
transceivers  directly  from  the  bat- 
tery and  had  even  used  a  30-amp 
relay  lo  switch  the  rigs  on  and  off 
with  the  ignition  key...  sante  as  the 
regular  car  AM/F\f  radio.  This 
allowed  my  friend  to  keep  the 
audio  volume  controls  in  the  same 
position  and  ensured  that  all  of  the 
rigs  were  OFF  when  leaving  the 
car,  and  ON  whenever  the  igni- 
tion was  ON.  I  even  installed  a 
switch  on  the  radio  console  lo  se- 
lect either  the  ignition  switch  or 
direct  battery  power  to  enable  the 
relay.  That  way  the  radii  ■  stack 
could  be  powered  up  without  the 


ignition  key  for  those  times  when 
operuting  mobile  at  a  fixed  posi- 
tion (as  might  be  done  during  ex- 
tended public  service  duty)  was 
called  for. 

"In  trying  to  figure  out  just 
what  was  causing  the  'CBer's  PL' 
problem,  I  did  what  every  bud- 
ding engineer  (?)  does  when  he 
has  a  problem.  I  talked  it  over 
with  anyone  who  would  listen! 
Following  the  suggestion  of  an- 
other technically-oriented  ham- 
friend,  I  disconnected  the  two 
unused  mike  cables  that  run  be- 
tween the  switchbox  and  the 
transceivers,  leaving  only  the  ac- 
tive one  in  use.  No  help.  Of 
course,  the  alternator  whine 
was  gone  with  the  microphone 
connected  directly  to  the  trans- 
ceiver, bypassing  the  switchbox 
entirely... but  the  switchbox  was 
such  a  neat  idea! 

"So  one  weekend,  armed  with 
a  portable  scanner  receiver  set  to 
the  transmitting  frequency  in 


since  the  alternator  is  mounted  on 
the  engine,  and  thus  grounded  to 
the  engine,  and  the  vehicle's 
negative  battery  terminal  is  also 
grounded  to  the  engine  via  a  nice 
thick  cable,  a  classical  ground 
loop  was  set  to  exhibit  itself.  And 
it  waited  there  patiently  just  for 
me  to  come  along! 

"The  bulk  of  the  alternator *s 
ground  current  will  travel  via  the 
heavy  cable  to  the  battery.  But 
what  I  had  done  by  grounding  the 
switchbox  to  the  radio  stack 
bracket  was  to  provide  another 
path  for  the  electrons  to  get  to  the 
battery  via  the  car  frame  ground 
in  the  switchbox;  then  to  the 
transceivers  via  the  microphone 
cables;  and  finally  to  the  battery 
via  the  transceivers'  power  wir- 
ing. Admittedly,  the  actual  current 
through  the  microphone  cable 
was  probably  small,  but  not  all 
that  much  is  needed  since 
the  microphone  is  a  low-level 
circuit  whose  audio  is  greatly 


Everything  was  working  fine  until  my 
friend  actuaiiy  drove  ttie  car." 


hand,  I  decided  to  get  to  the  bot- 
tom of  the  problem.  First,  1  found 
that  removing  the  metal  box  from 
the  radio  stacking  bracket  (i.e., 
simply  ungrounding  it  from  the 
vehicle's  frame)  eliminated  most 
of  the  noise.  Interesting!  Now, 
disconnecting  the  unused  radios 
removed  all  the  rest  of  the  annoy- 
ing whine,  Even  more  interesting! 
It  turns  out  that  what  1  had  done 
was  to  connect  all  of  the  grounds 
together  inside  the  switchbox  and 
then  ground  them  to  the  metal 
switchbox  itself,  so  that  every- 
thing would  be  shielded  from  any 
source  of  noise.  So  much  for  that 
great  ideaf  Instead,  I  now  discon- 
nected all  the  grounds  from  each 
other  and  from  the  box  ground, 
and  routed  them  through  the  ro- 
tary  switch  instead  (fortunately,  I 
had  an  extra  set  of  contacts  to  do 
it),  Now,  none  of  the  microphone 
cable  grounds  were  connected  to 
the  switchbox  or  to  each  other  any 
longer...  and  that  turned  out  to  be 
the  final  cure, 

''Here's  what  was  happening: 
As  we  all  learned  in  basic  elec- 
tricity, electrons  will  take  any  and 
all  paths  available  to  them  to  get 
to  wherever  they  are  going.  Now 


amplified...  along  with  any  noise 
in  the  form  of  alternator  whine. 
End  of  mystery! 

"If  you  would  like  more  exact 
details  on  how  I  connected  every- 
thing up,  or  on  where  1  found  the 
parts  to  do  it,  etc.,  just  send 
me  an  SASE  (self-addressed, 
stamped  envelope).  V\\  tell  you  all 
about  it — perhaps  more  than  you 
care  to  hear!  I  hope  these  tips  and 
experiences  prove  helpful  at  some 
time  to  other  73  readers/* 

Moderator  s  note:  Interesting 
story y  Gary —thanks  for  sharing  it 
yvirh  us.  Gary \s  experiences  area 
good  lesson  for  all  of  us  to  keep 
in  mind.  It  pays  to  watch  for  those 
sneaky  multiple  ground  paths, 
especially  where  very  low-level 
audio  circuits  are  concerned.  It 
also  illustrates  how  every  prob- 
lem (hopefully)  has  a  solution 
waiting  to  be  found  in  a  regimen 
of  logical  thinking  and  practical 
troubleshooting  approaches. 
Sleeping  on  it  often  helps ^  too! 

Cleaning  pots,..but  not 
pans 

From  Richard  Measures 
AG6K:  "Noisy  or  intermittent 
front-panel  control  potentiometers 


MultiMode 


@  BayPac 

SITOR  A/B 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

Mors... 

BP-2  Packet  Only    $49.95 
BP-2M  MultiMode  $69,95 

+  $5  Shipping  &  Handling 

llie  best  Jittle  packet  modern  just  got  better!  Building  on  the  tradttion  of  the  BP- 1 
Packet  Mod  em  ^  we  are  very  proud  to  annouuce  the  BP-2  and  BP-2M.  The  BP-2  is 
a  new  and  improved  version  of  our  famou!;  BP- 1 ,  while  the  BP-2M  expands  your 
horizons;  even  further  with  MultiMode  operation f  So,  whether  you  have  been 
waiting  to  automate  your  CW,  checkout  AMTOR  or  Just  copy  Weather  hax  -  Now 
i&  the  time  for  you  to  jump  in  and  join  in  all  ihe  fun! 

Call  Today!  1-800  8BAYPAC 

8{)(>-822-y722  (541)474-6700  fajr  474-6703 
World  Wide  Web:  http://www.tieertronfcs.coTn 


J         tjCCRPORATED 


Tigertronics,  Inc.  400  Daily  Ln.  P.O.  Box  5210  Grants  Pass,  OR  97527 
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CAT-1000  Repeater  Controller 


Attention  Repeater  Owners.' 


The  CAT'IQOO  is  packed  withfetuitres 
thousand  dollars  or  more. 

Features  Include: 

*  77  Voice  Synthesizer 

*  DTMF  Regenerator 

*  Forty  Voice  Messages 

*  DTMF  Key-Fad  Test 

*  Digital  Voice  Cfock 

*  DTMF  Audio  Muting 

*  Grandfixther  Clock 

*  FuU  Feaxure  Aid&pmck 

*  Forty  DTMF  Fa^in$  Memories 

*  TwoCW  Identifiers 

*  Sixty-Four  Controi  Functions 

*  Doug  Hail  RB!-1  imefface 

*  Forty  Link  Preset  Frequencies 

*  DTMF  Commcmd  Generator 

*  Unk  Serial  Timing 

*  TS440  HF  Hemote  Base 

*  Ten  Emergency  Speed  Dials 

*  Reverse  Autopatch 

*  Autopatch  Cover  Tone 

*  Link  Auto  Disconnect 

*  Eight  User  Function  Switches 

*  Farty  Macro  Strings 

*  Phone  Number  Read  Buck 

*  Eight  Memory  Saves 

*  Cidler  ID  Suppression 


normally  reserved  for  controllers  costing  a 


*  DTMF  Repeater  Access 
■  Sixty  Position  Scheduler 

*  Ten  Programmable  Courtesy  Tones 

*  Three-Hundred  User  Speed  Dials 

*  FT767GK  HF  Remote  Base 

*  Phone  Number  Lod(.-Otu 

*  RS232  Interface 

*  Eight  Hardware  Inputs 

*  DVR  Controller  Ready 

*  Frogramtnable  Prejix  Codes 

*  TTL  Computer  Ituetjkce 

*  Ninteen  FrogrammabU  Timers 

*  Two-Tone  Paging 

*  JOO  baud  on  Board  Modem 


CAT-1000  Controller  Board  $679.00.    Wired  and  Tested. 

Write  or  Call  for  a  brochure  describing  the  CAT-1000  Controller  including  schematic, 
voice  word  list,  and  control  functions  Other  Controllers  with  autopatch  and  TI  voice 
synthesizer  we  available  starting  at  $299*0Q^ 


Computer  Automation  Technology  Inc, 


4631  N.  W.  31  St  Avenue,  Suite  142,  Fort  Lauderdale,  Florida  33309 

Phone:  (954)  978-6171  -  F&x:  (561)  488-2S94 

Internet:  http://¥fww.  catauio.  com 
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on  today's  ham  transceivers  can 
sometimes  make  operation  fnis- 
traiiiig  instead  oj  ihe  joy  il  should 
be.  The  reason  for  the  intermit- 
tent pots  can  often  be  traced  to  ttie 
grease  originally  used  to  lubricaie 
them  becoming  sticky  and 
gummy  with  age  and  the  elfects 
of  oxidation.  This  in  turn  causes 
the  contaci  between  the  rotating 
wipes-- arm  and  the  re  si  stance- film 
to  suffer,  making  poor  or  even  no 
contact  at  time;;. 

"One  cure  is  to  stand  the  set  up 
on  its  back,  using  thick  padding 
or  the  original  packing  foam  as  a 
protective  cushion,  and  then  care- 
fully remove  the  knobs  from  the 
offending  controls.  Using  a  sy- 
ringe w^hh  a  small-gauge  needle, 
inject  TCE  degrcaser  down  into 
the  clearance  spaces  next  to  the 
concentric  shafts  of  the  pot  or  pots 
you  wish  to  clean.  Once  the 
degreaser  has  penetrated,  rotate 
the  shafts  back  and  forth  a  num- 
ber of  times  to  work  the  cleaner 
in  and  to  loosen  the  gummy 
grease.  When  the  pot  has  been 
thoroughly  'exercised/  inject  a  bit 
of  GC  Electronics  deoxidizing 
cleaner  or  one  of  the  other  newer 
products  that  are  now  on  the  mar- 
ket. The  GC  Electronics  material 
can  be  thinned  with  about  50% 
TCE  to  help  il  penetrate  down 
into  the  tiny  clearance  areas  be- 
tween the  pot's  shafts  if  neces- 
sary. Caution:  TCE  is  considered 
to  be  carcinogenic  and  should  be 
used  only  in  a  well  ventilated 
area,  with  tools  and  hands  thor- 
oughly cleaned  afterward.  Wear- 
ing disposable  latex  gloves  will 
help  to  protect  you  even  more  ef- 
fectively by  preventing  absorp- 
tion into  the  pores  of  your  hands. 

'*Oncc  you've  completed  the 
procedure,  turn  the  set  back  on 
and  check  for  any  further  inter- 
mitteiit  action  in  the  cleaned  pots, 
repeating  the  operation  if  needed 
This  is  a  good  deal  quicker  and 
less  costly  than  replacing  the  po- 
tentiometers, and  should  keep 
them  working  properly  for  a 
number  of  years  to  come." 

Moderator's  note:  Pots  Oft 
equipment  used  in  a  mobile  em^i- 
ronment  may  need  this  treatment 
even  more  frequently  due  to  the 
rigors  of  heat,  cold,  and  dmt  that 
are  often  present  in  a  mobile 
installation.  In  fact,  even  fairly 
new  rigs  wiU  exhibit  very  "stiff* 


control  action  when  the  winter 
temperatures  drop  below  zero  in 
the  northern  areas  of  the  country, 
often  requiring  this  ''de-gum- 
ming" sooner  than  home-based 
equipment.  Radio  Shack'^'^  now 
sells  several  cleaning  chemicals 
that  can  also  be  tried— some  are 
"  plastic -safe"  as  well  as  EPA-ap- 
p roved.  Another  brand  worth 
looking  at  ii  made  by  Caig  Labo- 
ratories of  San  Diego  CA  (800- 
224-4123  or  619-451-1799).  It 
goes  under  their  brand  name  of 
DeoxIT^^  .  DeoxIT  is  a  deoxidiz- 
ing solution  that  cleans ^  pre- 
serves ^  lubricates  and  improves 
conductivity.  MI  in  Oneireaimem, 
Using  the  procedure  outlined  by 
Rich,  however,  will  pretty  well 
assure  you  of  getting  the  cleaner 
into  the  right  spot  — not  every- 
where else  that  you  don 't  want  it 
to  be! 

Good  labels 

From  Phil  Salas  AD5X;  "For 
labeling  from  panels  on  my  home- 
brew projects,  1  create  a  full-size 


covering  made  by  Contact^^  as 
a  p  ro  tective  fi  Im  fo  r  pan  e  I  la  b  e  Is 
and  other  paper  surfaces  thai 
Vve  wanted  to  preserve  from 
wear  and  tear.  It  can  be  found  in 
most  hardware  and  variet}'  stores. 

Color  me  DEKA 

From  George  Frimavera 
WA2RCB:  A  tip  for  changing  the 
hae  of  incandescent  latnps  used 
in  radio  LCD  edge-hl  displays, 
meters,  dials,  and  iriany  other 
places:  *^My  Kenwood  TM-241 A 
2-meter  rig  came  with  the  stan- 
dard edge-Ut  LCD  display.  The 
first  thing  I  noticed  wa.s  that  the 
white  incandescent  edge-lit  LCD 
was  a  bit  distracting  in  the  car  at 
night,  even  with  ihe  dial  dimmer 
turned  down  to  the  low  back-light 
setting.  What  it  needed  was  a  col- 
oration on  the  edge-lighting  bulbs 
that  was  more  ni^hi-vision 
friendly!  A  trip  to  our  local  art 
supply  store  netted  a  variety  of 
colored  (but  still  transparent) 
glass  paint  bottles  under  the 
'DEKA*  brand  name  (made  by 


'So  much  for  that  great  idea!'' 


front-panel  sheet  on  my  computer 
with  all  the  labeling  neatly  done, 
and  then  1  print  it  out  on  a  laser 
printer.  1  make  the  sheet  slighdy 
smaller  Lhan  the  front  panel  itself, 
then  cover  it  with  clear  shelf  pa- 
per linings,  with  enough  overlap 
to  hold  it  to  the  front  paneL  This 
clear  shelf  paper  lining  is  very  in- 
expensive, Vou  can  buy  a  large 
roll  of  it  at  most  grocery  stores, 
in  the  kitchen  sundries  section,  for 
about  $3  or  so.  The  switches,  m- 
dicators.  connectors,  and  so  forth 
on  the  front  panel  itself  will  con- 
tribute to  holding  the  sheet  firmly 
in  place.  You  could  also  apply 
some  type  of  glue  to  the  back  of 
the  paper,  although  Vve  not  really 
found  that  to  be  necessary.'' 

Moderator's  note:  3M™  also 
makes  a  Scotch™  brand  don  ble- 
st ick  tape  that  may  work  in  con- 
junction with  FhiVs  suggestion: 
their  No ^66  series  tape,  available 
in  most  office  supply  stores.  It  *s  a 
clear-film  type  that's  adhesive  cm 
both  sides y  and  small  strips  of  it 
can  be  placed  on  the  back  of  the 
areas  where  a  wide  expanse  might 
otherwise  result  in  inickling.  Vve 
also  used  the  clear,  self-adhesive 


Decart  USA,  Inc.,  Lamoille  In- 
dustrial Park,  Box  309,  Morrisville, 
VT  05661).  DEKA  is  a  color  base 
'paint'  usied  by  artist.^  to  paint  pic- 
tures on  glass,  but  1  found  thai  the 
'paint'  couid  aho  be  useful  l^>r 
adding  a  nice  color-tint  to  the 
miniature  incandescent  lamps 
used  in  my  2-meier  rig, 

*The  procedure  itself  is  very 
easy.  First  remove  the  bulb(s)  that 
you  want  to  color-lint,  then  grip 
them  by  their  wire  leads,  using  an 
alligator  clip.  With  the  leads 
pointing  up,  dip  the  bulb  directly 
into  the  bottle  of  glass  *paint,'  i^Lk- 
ing  care  to  not  get  any  paint  on 
the  wire  leads  themselves...  the 
bulb  should  be  dipped  into  the 
paint  up  to  about  3/4  of  its  length, 

"Now  touch  the  tip  of  the  bulb 
to  a  clean  piece  of  metal  once  or 
twice  to  remove  any  excess  paint 
from  the  bulb's  tip-end,  then 
wedge  the  alligator  clip  holding 
the  bulb  under  some  heavy  object 
(miniature  organizer  drawers 
work  well)  to  hold  it  in  place,  The 
bulb  should  be  suspended  in 
*  midair'  and  allowed  to  dry  over- 
night (generally  eight  hours  ts  the 
minimum  drying  time,  depending 


upon  teniperaiurc  and  humidity). 
Next,  simply  reinstall  the  bulb 
back  into  the  radio  from  whence 
it  came,  reassemble  everything, 
and  turn  it  on.  My  TM-24 1 A  now 
sports  a  nice  pumpkin -orange  tint 
on  its  LCD,  thanks  to  the  newly 
colored  backlight.  It's  notice- 
ably less  distracting  while  driv- 
ing at  night  in  a  mostly  darkened 
passenger  compartment, 

"A  few  precautious  on  this  pro- 
cedure  should  be  mentioned:  Do 
not  color-lint  any  lamp  larger  in 
size  than  three  watts,  nor  one  that 
normally  gets  warmer  than  yt?u 
would  be  able  to  touch  salely 
while  ill  operation.  Tve  had  no 
problems  with  the  grain-of- wheal 
bulbs  used  in  radios,  or  with  #47 
pilot  lamps  used  as  panel  indica- 
tors, hut  automotive-type  lamps 
(such  as  1 157)  get  much  too  hot. 
The  paint  will  flake  off  from  the 
excess  heat  in  just  a  short  time, 
AlfiO,  never  apply  this  treatment 
to  any  kind  of  halogen  lamp. 
Halogen  bulbs  must  he  meticu- 
lously free  of  any  foreign  sub- 
stances on  their  glass  or  they  can 
shatter  violently!  The  colors  thai 
I'  ve  foiuid  to  work  best  are  #30 — 
Light  Blue,  #27— Orange,  #26— 
Lemon  and  #28 — Light  Red. 
Note  that  lamps  treated  with  the 
#30 — Light  Blue  color  will  have 
a  reduction  of  about  60%  in  their 
visible  light  output. 

'Td  recommend  using  this  pro-^ 
cedure  on  glass  bulbs  only  if  you 
try  il  on  a  'throw-away'  first.  Plas- 
tic-encapsulated light  devices, 
such  as  LEDs,  might  be  chemi- 
cally attacked  by  the  solvent  base 
of  the  glass  paint.*' 

Recycled  tubing 

From  Bob  Bochm  N8EXF: 

"The  plastic  tubing  used  hi  hos- 
pitals and  nursing  homes  can  of- 
ten have  applicability  to  our 
hobby!  The  rippled  hose  used  for 
oxygen  transfer  to  a  patient  can 
often  be  salvaged  for  use  as  a 
plastic  txmduit  for  running  cables 
in  your  ham  shack  or  perhaps  in 
a  tnobile  inslalialion.  The  hosing 
can  be  used  as  is,  or  slit  with  a 
sharp  knife  along  its  length  so  that 
wires  and  cables  can  be  tucked  into 
it  and  given  additional  protection 
in  h^irsh  environments.  Or  maybe 
you  can  just  keep  those  wires  and 
cables  a  little  neater-looking  for 
appearance's  sake... 
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"Likewise,  the  smaller-diam- 
eter plastic  tubing  used  for 
inira venous  feeding,  elc,  makes 
great  insulated,  protective  tubing 
for  a  number  of  ham  and  electfonic 
applications,  1  use  a  length  of  it  over 
my  HF  mobile  whip  antenna  to  act 
as  a  cushion  between  the  whipping 
anienna  radiator  and  the  painted 
body  of  my  van.  The  thick  plastic 
tubing  keeps  the  bouncing  whip 
from  marring  the  paint  job  on  the 
back  of  my  van  very  nicely.  Genet- 
ally,  these  hospital  throw-aways  are 
made  of  good-quality  plastic  mate* 
rial  and  should  last  for  a  number  of 
years  of  exposuie  to  the  extremes 
of  weather  and  friciion.  Give  it  a 
try," 

Moderator's  note:  I  like  Bob 's 
idea.  I  saved  some  of  the  small 
tubing  from  my  own  hospital 
stay  a  number  of  years  ago 
and  have  used  it  in  numerous 


I 


Bob  Boehm  N8EXF 

6821  Le  Conic  Avenue 
Cincinnati  OH  45230-2935 

Notei  The  ideas  and  sugges- 
tions contributed  to  this  column 
by  its  readers  fiave  not  necessar- 
ily been  tested  by  ihe  column's 
moderator  nor  by  the  staff  of  13, 
and  thus  no  guarantee  of  opera- 
tional success  is  implied.  Always 
use  your  own  best  judgment  be- 
fore modifying  any  electronic  item 
from  the  original  equipment 
manufacturer 's  specifications.  No 
responsibility  is  implied  by  the 
moderator  or  73  for  any  equip- 
ment damage  or  malfunction  re- 
sulting from  information  supplied 
in  this  colunin. 

Please  send  all  correspondence 
relating  to  this  column  to  ihe 
moderator  at  ihe  address  shown 
at  lop.  All  contributions  used  tn 


'Halogen  bulbs  must  be  clean,  or  they 
Will  shatter  violently!" 


applications  since  that  time. 
The  lengths  are  usually  long 
enough  to  protect  a  vertically 
rising  antenna  wire  from  direct 
contact  by  the  inquisitive  fingers 
of  neighborhood  children  (or 
paws  of  pets),  and  you  surely 
can  V  beat  the  price!  [That  may 
be  subject  to  debate.— Ed  J 

Miirphy*s  Corollary:  Everyone 
has  a  foolproof  scheme.  It's  easy 
to  spot.,  it*s  usually  the  one  thai 

isn*l  working! 

A  very  special  thinks  to  this 
month's  contributors: 

Gary  Holoubck  WB6GCT 
1961  Evergreen  Avenue 
Fullenon  CA  92635 

Richard  L.  Measures  AG6K 
6455  La  Cumbre  Road 
Somis  CA  93066 

Phil  Solas  ADS X 

ISnCrccksidc  Drive 
Richardson  TX  7508 1 

George  FYimavcra  WA2RCB 
830  Park  Drive 
Cherry  HUl  NJ  08002 
Packet  address: 
[WA2RCB@KE3CZ#EPA.PA 
.US  A.NOAM  J 


the  column  will  be  reimbursed  by 
a  contributor's  fee  of  $10,  which 
includes  its  exclusive  use  by  73. 
We  will  attempt  to  respond  to  all 
iegitimatc  contributors'  ideas  in  a 
timely  manner,  but  please  be  sure 
to  send  all  specific  questions  on 
any  particular  tip  to  the  origina- 
tor of  the  idea,  not  to  the  column*s 
moderator  nor  to  73. 


Radio  Bookshop 


Phone  800^274-7373  or  603-924^0053, 
FAX  603-924-8613,  or  set  order  fomif 
on  page  S8  fot  ordk'nng  tnlbrmitioci. 


How  to  Generate  $1 
Million  In  Extra  Sates. 


In  this  video  Wayne  explains 
how  almost  any  company 
can  generate  lots  more  sales 
using  PR  insiead  of  advertis- 
ing. Learn  the  secrets  of  how 
to  write  and  get  your  PR  re- 
leases published.  Learn  how 
to  get  product  reviews  which 
are  pure  gold  for  sales.  Not 
one  company  in  the  ham  in- 
dustry is  taking  full  advan- 
tage of  the  power  of  PR. 
This  is  something  most  ad 
agencies  know  little  about. 
Tlie  Video  is  a  paltry  $39:95. 


AMATEUR  TELEVISION 

web  site:  www.hamtvxom 


^^^^^      TVC-4G 

^0^    Made  in  USA^^^^^^B^  ontv  $Ad 
Wired  and  tested  boards  start  at  S49        ^  * 

SEE  THE  SPACE  SHUTTLEJ/IDEO 

AND  GET  THE  ATV  BUG   ^""^C 

Many  ATV  repeaters  and  individuals  are  retransmitting  Space 
ShutUa  Video  &  Audio  from  ttielr  TVHO's  tuned  to  Spacenel  2 
transponder  9  or  weather  radar  during  significant  stonns,  as  well 
as  Inome  camcorder  video  from  other  hams.  If  it's  being  done  in 
your  area  on  420  -  check  page  554  In  tlie  96-97  ARRL  Repeater 
Directory  or  calt  us.  ATV  repeaters  are  springing  op  all  over  -  all 
you  need  is  one  of  ttie  TV04G  ATV42{MS0  MHz  downconveters, 
add  any  TV  set  to  di  2, 3  or  4  and  a  70  CM  antenna  (you  can  use 
your  435  Oscar  antenna).  You  dont  need  computers  or  other 
radios,  it's  that  easy.  We  also  have  ATV  downconverters.  antan- 
nas,  transmitters  and  amplltiers  for  the  400,  900  and  1200  MHz 
barxis.  In  fad  we  urn  your  one  stop  for  all  your  ATV  needs  and  info. 
We  ship  most  items  within  24  hours  after  you  cail 
HamSp  call  for  our  complete  10  page  ATV  catalogue. 


{81  8>  447-4565  M-Th  8am-5:30pm  ^.^^^  ^^   ^^^  ^^^ 

P.C-    ELECTRONICS  Email:  tomsmb#aolxom 

2522  Paxson  Ln,   Arcadia  CA  91007    24  Hr,  FAX  (818)  447-0489 
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310  Garfield  St  Suite  4 

PO  Boi 2748 
EIeCTRONJCS  eugene,  Oregon  97402 

httD'J/www.motron.com 
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TxID-l 

TrANSMIHER  FiNqERPRiNTtlMq  SySTEM 

TxlD™  Software  and  IBM/Compatible  circuit  card. 

No^x/  ShippJNq  VERsioN  2  SoItware 

Wirh  AUTOMATIC  MATCh  ANcJ  COMpAREl 

TxID"^  TxPorter 

E?aERNAl  AdApTER  foR  MobiU  OpERAliON. 

Co^^ECTs  tNe  TxID  to  youR  LApiop  Computer! 


TM 


TxID'l  FiiMtjiRPsiNriNq  SysifM  aiitn  SoFtware 
XxPOPtelT'"   Mobik  Opemeion  AdApiER 


$699.00  Plus 
$249.00  s/H 
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Call  for  more  information. 

Info:  (541)  687-2118  Fax:  (541)  687-2492 
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Communications  Simplified, 

Part  17 


Peter  A.  Stark  K20 AW 

P.O,  Box  209 

Mt.  Kisco  NY  10549 


Optical  Fibers 

As  fiber  optic  cables  fall  in  price, 
they  are  being  used  more  and 
more  for  communications.  In  a 
nuishell,  electrical  signals  are  converted 
into  a  light  beam  (possibly  visible,  bot 
more  likely  infrared)  with  an  LED 
(light-emitting  diode)  or  laser;  the  light 
beam  is  sent  through  a  fiber  made  of 
glass  or  plastic;  and  then  it's  converted 
bact  into  an  electrical  signal  with  a  pho- 
todiode  or  phototransistor.  Thus  the  flt)er 
cable  simply  replaces  the  copper  wire. 

The  optical  fiber,  however,  has  a  num- 
ber of  features  that  make  it  superior  for 
some  applications.  For  one,  its  aiienua- 
tion  is  much,  much  lower  than  ihai  of 
cable,  especially  at  high  band  widths.  It 
is  entirely  practical  to  send  high-speed 
data  or  analog  signals  some  30  to  40 
miles  without  needing  to  amplify  or 
regenerate  signals  along  the  way. 

Optical  fibers  also  offer  immunity  to 
electrical  interference.  They  do  not  leak 
energy  outward,  are  extremely  difficult 


Fig.  /,  Opt icat  fiber  consirucwn^ 
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to  tap,  and  do  not  accept  interference 
from  other  nearby  signals.  They  arc  also 
immune  to  nearby  lightning  strikes,  al- 
though this  is  sometimes  compromised 
by  cables  that  contain  both  optical  fibers 
as  well  as  electrical  conductors  inside 
the  same  cable* 

Fiber  optic  cables  can  be  made  of  ei- 
ther glass  or  plastic.  A  typical  cable  gen- 
erally looks  like  Fig,  1,  and  consists  of 
three  parts; 

a.  The  core  is  at  the  center.  Made  of 
very  pure,  clear  glass  or  plastic,  the  core 
passes  the  light  beam  from  one  end  of 
the  fiber  to  the  other 

b.  The  cladding  is  a  second  layer  of 
glass  or  plastic,  wrapped  around  the 
core.  This  layer  is  made  of  a  slightly  dif- 
ferent glass  or  plastic,  one  thai  lets  light 
travel  just  a  bit  faster  than  the  core. 

c*  The  jacket  covers  the  outside  of 
the  fiber  and  protects  it.  In  some  fibers* 
additional  jacket  layers,  including 
perhaps  even  metal  sheathing,  may 
provide  additional  protection. 

To  understand  how  this  works,  imag- 
ine that  we  an*  laying  out  an  automobile 


race  course*  In  order  to  keep  cars  from 

straying  off  course,  we  construct  it  as 
shown  in  Fig.  2-  In  the  middle  is  the  race 
course  itself  constructed  of  a  very 
smooth  surface  designed  for  minimum 
friction.  This  is  where  we  want  each  car 
to  drive. 

On  each  side  of  the  racing  lane  we 
put  a  second  lane  made  of  a  slightly 
different  material,  one  which  provides 
slightly  better  traction,  This  is  labeled 
the  speedup  lane  in  the  figure.  Finally, 
at  the  very  edge,  jusi  in  case  a  car  gets 
too  far  off  course,  weMl  put  a  layer  of 
sand  to  slop  it  so  it  can't  wander  back 
into  the  course  and  get  in  someone 
else's  way. 

So  now  look  at  car  1 ,  which  has  some- 
how gotten  slightly  off  course.  As  soon 
as  it  enters  the  speedup  lane,  the  left 
wheels  will  have  slightly  better  traction 
than  the  right  wheels,  so  its  left  side  will 
wind  up  traveling  just  a  bit  faster.  This  is 
going  to  turn  it  slightly  to  the  right,  so  it 
goes  back  onto  the  racing  lane.  Car  2,  on 
the  other  hand,  is  so  far  off  course  that  it 
too  will  turn  a  bit  to  its  right,  but  not 
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Fig,  2.  Keeping  a  ray  on  track. 
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Fig.  J.  Muhi-mode  fiber. 

enough  to  return  to  the  course.  It  will 
eventually  gel  iituck  in  the  sand,  and  that 
will  keep  it  out  of  trouble. 

Thus  the  speedup  lane  keeps  the  cars 
from  straying  off  course,  without  any  in- 
lervendon  on  their  pan.  You  could  al- 
most put  a  blindfolded  driver  into  a  car, 
and  the  course  itself  would  keep  him  on 
track. 

The  oplical  fiber  works  exactly  the 
same  way.  The  cladding  is  made  from  a 
glass  that  lets  light  travel  just  a  bit  faster 
than  the  core.  In  terms  of  physics,  the 
core  has  a  slightly  higher  index  of  re- 
fraction than  the  cladding;  this  makes 
light  travel  slightly  more  slowly  in  the 
core  than  in  the  cladding.  When  a  ray  of 
light  tries  to  leave  the  core  and  enter  the 
cladding,  it  is  bent  back  just  enough  to 
reenter  the  core.  If  it  s  like  car  I^  it  re- 
turns to  the  core  and  keeps  going.  But  if 
it's  like  car  2,  then  it  goes  right  through 
the  cladding  until  it  hits  the  jacket,  and 
gets  stopped. 

It  is  important  to  realize  that  the  pro- 
cess of  "bouncing"  ofT  the  cladding  back 
into  the  core  is  not  the  same  as  reflection 
off  a  mirror.  Reflection  in  a  mirror  al- 
ways  loses  a  small  amount,  since  no  mir- 
ror is  perfect.  Refraction^  as  it  is  called, 
is  !(X)%  efficient — ^there  is  no  light  lost 
in  the  process.  The  only  light  that  is 
lost  is  due  to  any  impurities  in  the 
glass. 

Fiber  optic  cables  can  actually  be 
made  from  either  glass  or  plastic.  As 
such,  they  come  tn  three  types: 

•All  glass  is  best,  and  most  expensive. 

•All  plastic  is  worst,  but  cheapest. 

•Plastic-clad  silica  (PCS)  is  a  compro- 
mise, where  the  core  is  quartz-like  fcrm 
of  glass  called  silica,  but  the  cladding  is 
plastic. 
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Fig,  4.  Dispersion  spreads  pulses. 


The  difference  is  primarily  due  to  the 
fact  that  glass  is  clearer,  and  thercftire 
significantly  more  light  gets  through  the 
fiber  Because  of  the  loss  of  light,  plastic 
fibers  are  only  usable  in  short  lengths  of 
a  few  hundred  feel,  whereas  glass  fibers 
can  be  dozens  of  miles  long. 

TVansmissioe  modes 

Referring  to  Fig-  2,  we  can  see  that  a 
car  which  goes  straight  down  the  core 
will  make  better  time  than  a  car  which 
constantly  bounces  from  edge  to  edge. 
This  is  an  extremely  important  concept 
in  optical  fibers  as  well,  because  it 
determines  the  dispersion  of  light- 
Fig-  3  shows  a  stepped-index  or 
multi-mode  fiber  It  is  called  stepped- 
index  because  there  is  a  sudden  change 
(mathematicians  call  it  a  step)  in  the 
index  between  the  core  and  the  clad- 
ding; it  is  called  multi-mode  because  it 
permits  many  modes.  The  mode  de- 
scribes the  path  that  a  light  beam 
lakes:  a  low-order  mode  is  one  that 
goes  directly  through,  taking  as  few 
bounces  as  possible.  A  high-order 
mode  is  one  that  takes  many  bounces 
before  arriving  at  the  far  end.  Obvi- 
ously, a  high-order  mode  light  ray 
must  travel  a  greater  distance  to  the  far 
end,  and  so  arrives  later  than  a  low-or- 
der tight  ray.  If  the  light  is  pulsed  on 
and  off,  as  shown  at  the  left,  the  pulse 
arrives  at  the  far  end  spread  out,  as 
shown  at  the  right.  The  term  dispersion 
describes  how  spread  out  the  pulse  is 
at  the  output. 

The  amount  of  dispersion  depends  on 
the  length  of  the  fiber.  When  a  fil>er  is 
short,  the  difterence  between  a  low-or- 
der path  and  a  high-order  path  is  fairly 
small,  so  the  total  dispersion  is  fairly 
small  as  well.  The  longer  the  fiber,  the 
greater  the  difference  in  path  lengthy  and 
therefore  the  greater  the  dispersion. 

Fig.  4  shows  why  dispersion  is  a 
problem.  Most  fiber  optic  cables  are 
used  for  digital  signals;  the  bandwidth 
of  such  a  cable  depends  on  how  many 
pulses  can  be  sent  per  second.  When  a 
fast  series  of  such  pulses  is  sent 
through  the  cable,  dispersion  spreads 
out  each  pulse  as  shown.  The  pulses 
then  overlap,  making  it  harder  to  prop- 
erly separate  and  detect  them.  When 
dispersion  makes  adjacent  pulses 
blend  together  too  much,  the  only  so- 
lution is  to  separate  the  pulses  farther 


F%,  5.  Graded -index  fiber. 

apart.  This  limits  the  number  of  pulses 
that  can  be  sent  per  second.  In  other 
words,  the  bandwidth  of  the  fiber  de- 
pends on  its  dispersion,  which  in  turn 
depends  on  its  length^the  greater  the 
length,  the  lower  the  bandwidth, 

A  graded-index  fiber  (Fig.  5)  is  a 
partial  solution  to  the  problem.  Rather 
than  having  a  sudden  change  in  the  in- 
dex of  refraction  between  the  core  and 
the  cladding,  the  graded-index  fiber 
has  a  gradual  change  in  the  index.  This 
has  two  effects.  First,  it  results  in  the 
light  rays  gradually  bending  back  to- 
ward the  middle,  rather  than  abruptly 
"bouncing''  back  and  forth.  This  tends 
to  gradually  straighten  out  the  light 
path,  causing  more  of  the  rays  to  travel 
along  low-order  modes  rather  than 
high-order  paths.  A  more  important  ef- 
fect is  caused  by  the  fact  that  the  index 
of  refraction  is  highest  in  the  middle  of 
the  fiber,  and  gradually  decreases  as 
yoo  go  outward.  Light  rays  traveling 
toward  the  edges  of  the  fiber  therefore 
move  faster  than  those  in  the  middle. 
Even  though  they  travel  a  longer  dis- 
tance, the  faster  speed  lets  them  catch 
up  with  the  lower  mode  rays  in  the 
center.  The  result  is  less  dispersion. 

The  best  solution  to  the  dispersion 
problem  is  with  a  single-niode  fiber;  a 
fiber  which  has  only  a  single  possible 
mode  of  light  transmission.  Just  as  two 
out-of- phase  electrical  signals  can 
canccU  so  two  out-of-phase  light  rays 
can  cancel*  Because  of  this  interfer- 
ence effect,  there  are  only  certain  spe- 
cific light  paths  (modes)  in  a  fiber 
which  are  possible;  all  others  cancel 
out  because  of  interference.  If  the  core 
is  made  thin  enough,  the  only  mode 
that  is  possible  is  the  one  straight- 
through  mode  in  the  middle.  The  re- 
sulting single-mode  fiber  shown  in 
Fig.  6.  thus  has  much  less  dispersion 
and  therefore  a  higher  bandwidth. 


Fig,  6,  Single-made  fiber, 
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You  can  imdersiand,  though,  ihat  a 
very  Lhin  single-mode  liber  will  lei 
through  much  less  lighl  than  a  Ihickcr 
multi-mode  or  graded  index  fiber  For 
thai  reason,  single-mode  fiber  gener- 
ally requires  a  glass  core  which,  be- 
cause ot"  its  clarity,  attenuates  the  light 
less.  Plastic  fibers,  on  the  other  hand, 
are  usually  thicker  to  let  through  more 
light.  This  increases  dispersion  and 
thus  reduces  iheir  bandwidth,  but  this 
is  not  much  of  a  problem  because  their 
attenuation  is  so  high  that  they  can 
only  be  used  in  shorter  lengths;  at 
these  lengths,  dispersion  is  not  as  bad 
as  it  would  be  in  vfry  long  lengths. 

Fiber  characteristics 

Let  us  next  look  at  some  characteris- 
tics of  actual  fibers  of  various  kinds, 
listed  in  Table  1. 

Core  and  cladding  diameter 

Fitter  diameters  are  given  in  jjm  or 
micrometers— 10^  meters.  To  put  this 
into  context,  note  I  hat  a  lypical  human 
hair  is  about  30  |im  thick,  so  the  thin- 
nest libers  are  about  l/IO  of  the  thick* 
ness  of  a  hair  Fiber  dimensions  are 
usually  stated  as  two  numbers  sepa- 
rated by  a  slash;  that  is,  a  50/125  fiber 
has  a  50-jim  core  diameter  and  a 
125-|ini  cladding  diojneter. 

In  general,  the  plastic  fibers  are 
much  thicker  than  the  glass  fibers,  al- 
though  multi-tiiode  glass   fibers  can 


also  be  quite  thick.  The  thinner  fibers 
obviously  must  be  much  clearer  to  let 
through  enough  light. 

Attenuatioji 

The  attenuation  determines  how  long 
a  cable  can  be  used  before  the  signal 
becomes  loo  small  to  be  useful.  It  is 
rated  in  dB  of  signal  loss  per  kilo- 
meter of  length.  The  best  glass  fibers 
have  losses  below  0,5  dB  per  kilo- 
meien  whereas  some  of  the  plastic  fi- 
bers have  losses  of  as  much  as  400  dB 
per  km. 

The  best  glass  fibers  are  amazingly 
clear — -a  6-km  length  of  glass  single- 
mode  fiber,  about  4  miles,  would  have 
a  loss  of  about  3  dB,  To  realize  just 
how  amazing  this  is,  think  of  a  piece 
of  window  glass  4  miles  thick.  With 
ordinary  glass,  you  probably  would 
not  even  be  able  to  detect  light  through 
it.  With  a  fiber,  a  3-dB  loss  means  thai 
half  of  ihe  light  entering  it  comes  out 
the  far  side! 

Even  with  30~mile  lengths  (about  50 
km)  of  a  good  glass  fiber,  the  loss  is  only 
some  20  or  so  dB — ^a  loss  of  99%  of  the 
light  power,  but  still  within  a  reasonable 
range.  Plastic  fibers,  on  the  other  hand. 
can  have  huge  losses.  At  400  dB  per  km, 
20-dB  loss  would  occur  in  about  1/20 
km,  or  about  150  feet.  Because  of  this 
high  loss,  the  maximum  usable  length  of 
a  plastic  fiber  is  a  few  hundred  feel^ 
long  enough  to  go  within  a  small  building, 
but  not  much  more. 


jType 

Core 

Diameter 

(urn) 

C  adding 

Diat  Meter 

(Mm) 

Attenuation 
(dB/km) 

BW 
MHz'km 

NA 

Single  mocte  glass 

5 

125 

0.5 

1000+ 

small 

8 

125 

0.4 

1000+ 

smal 

Graded  index  glass 

50 

125 

4 

400 

.20 

63 

125        , 

7 

250 

.29 

85 

125 

6 

200 

.26 

100 

140 

5 

20 

.30 

Multimode  glass 

200 

380 

6 

25 

.27 

300 

440 

6 

20 

.27 

Multimode  PCS 

200 

550 

10 

15 

.30 

800 

900 

6 

20 

.30 

Multimode  plastic 

980 

!       1000 

400 

20 

.50 

Table  /,  Opikai  fiber  characteristics. 
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It  is  interesting  to  compare  fiber  at- 
tenuation with  the  attenuation  in  cop- 
per cables.  The  attenuation  of  copper 
cables  increases  with  the  frequency  of 
the  signal.  For  example,  good  quality 
RG-8  with  a  foam  dielecU'ic  has  about 
1.2  dB  loss  per  100  feet  at  50  MHz, 
about  2  dB  loss  at  150  MHz,  and  3  dB 
loss  at  about  300  MHz. 

Let's  look  only  at  the  loss  at  50 
MHz,  since  that  is  close  to  the  47.736 
MHz  data  rate  of  a  T3  line,  a  common 
data  speed  in  optical  fibers.  Since 
there  arc  about  3300  feet  in  a  kilome- 
ter, a  I-krn  lem>th  of  RG-8  would  have 
about  40-dB  loss  at  50  MHz.  Even 
one  of  the  best  and  most  expen- 
sive coax  cables  (7/8-inch-diameter 
hardline)  would  have  a  loss  of  12  dB 
per  km  at  50  MHz.  Compare  this  with 
the  0.5  dB  per  kilometer  loss  of  a  good 
glass  optical  fiber,  and  you  can  clearly 
sec  the  advantages  of  fibers  over  long 
distances. 

Attenuation  vs.  frequency 

As  we  just  mentioned,  the  attenua- 
tion in  copper  cables  depends  greatly 
on  the  frequency,  and  therefore  af- 
fects the  bandwidth.  As  the  fre- 
quency increases,  Ihe  attenuation  goes 
up  very  fast,  and  this  greatly  limits  the 
bandwidth. 

When  talking  about  liber  cables, 
however,  we  must  he  careful,  because 
there  are  two  frequencies  to  con- 
sider— the  frequency  of  the  light 
(which  actually  describes  the  light's 
color),  and  the  frequency  of  the  dala 
(which  describes  how  fast  the  light  is 
turned  on  and  off  in  the  case  of  digital 
data,  or  how  fast  its  iniensit)  changes 
in  the  case  of  analog  data).  Raiher  than 
use  frequency,  however,  physicists  use 
the  wavelength  since  it  is  easier  to 
measure  (as  you  remember,  the  wave- 
length is  the  velocity  divided  by  the 
frequency,  so  it  is  easy  to  convert  back 
and  forth).  The  wavelength  is  mea- 
sured in  nanometers  or  nm  (one  nm  is 
lO*"  meters),  and  the  colors  measure 
approximately  as  follows: 

Ultraviolet:  shorter  than  400  nm 

Violet:  400-450  nm 

'Blue:  450-500  nm 

*Green:  500-570  nm 

Yellow:  570-590  nm 

Orange:  590-610  nm 

•Red:  610-750  nm 
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Fig,  7,  Attenuation  of  glass  fiber. 

•Infrared:  from  about  750  to  about 
1400  nm 

(Ultraviolet  and  infrared  wavelengths 
arc  also  considered  to  be  light,  but  they 
are  invisible  to  the  eye.) 

Light's  wavelengths  are  so  short  that 
they  are  greatly  affected  by  molecular 
and  atomic  characteristics  of  materi- 
als. For  example,  Fig,  7  shows  the 
aitenuation  of  glass  al  various  wave- 
lengths. We  see  that  the  attenuation 
varies  quite  a  bit  with  wavelength.  At 
very  short  wavelengtiis  (toward  the 
left  of  the  graph),  lighl  transmission  is 
affected  by  individual  atoms-^the  far- 
ther left  you  go,  the  greater  the  attenu- 
ation, so  these  wavelengths  are  not 
very  useful  for  optical  fibers.  At 
longer  wavelengths  (toward  the  right), 
light  transmission  is  affected  by  cer- 
tain combinations  of  atoms,  and  so 
there  arc  specific  wavelengths  that  are 
highly  attenuated,  while  other  nearby 
wavelengths  get  through  with  relative 
case.  As  long  as  we  stay  away  from 
these  attenuation  peaks,  the  red  and 
infrared  wavelengths  will  work  best. 

This  is  fortunate,  because  LEDs  and 
diode  lasers  are  easier  to  build,  more 
efficient,  and  cheaper  at  infrared  and 
deep  red  colors.  Glass  fibers  are  gener- 
ally used  with  infrared  light  between 
790  and  1300  nm  because  that  is  where 
the  attenuation  is  least.  Plastic  fibers, 
on  the  other  hand,  are  usually  used 
with  red  light  at  about  650  nm. 

Note  that  it  is  possible  to  send  sev- 
eral different  colors  through  a  fiber 
cable  at  the  same  time,  as  long  as  we 
choose  the  colors  wisely.  Thus  it  is 
possible  to  send  two  or  more  different 
signals  through  the  cable.  Still,  this  is 
not  too  common  in  longer  cables,  be- 
cause feeding  two  or  more  color 
sources  into  the  same  fiber,  and  then 
separating  them  again  with  colored  fil- 
ters, introduces  losses  that  limit  the 
distance. 


The  attenuation  of  various  colors  is 
thus  a  separate  topic  from  the  concept 
of  signal  bandwidth. 

Signal  bandwidth 

The  bandwidth  of  a  fiber  is  related 
to  how  fast  we  can  turn  a  beam  on  and 
off,  or  more  likely,  how  fast  we  can 
change  its  brightness  (because  even  in 
digital  applications,  the  beam  is  usu- 
ally switched  between  bright  and  dim, 
rather  than  between  bright  and  off). 

This  speed  is  determined  by  two 
factors:  the  speed  at  which  the  light 
sources  and  detectors  can  work,  and 
the  dispersion  in  the  fiber  itself. 

As  we  showed  in  Fig,  4,  dispersion 
makes  adjacent  pulses  blend  together; 
they  therefore  have  to  be  separated 
farther  apart. 

Since  the  dispersion  increases  with 
the  length  of  a  fiber,  the  pulse  rate  for 
a  given  fiber  is  inversely  proportional 
to  the  distance.  If  the  length  (in  km)  is 
large,  the  frequency  at  which  we  can 
switch  the  beam  (in  MHz)  is  small, 
and  vice  versa.  The  product  of  these 
two  quantities  is  therefore  fairly  con- 
stant for  a  given  fiber,  and  is  given 
in  "MHz  times  km"  or  MHz*km.  This 
number  is  listed  in  the  bandwidth 
column  of  Table  1. 

For  example,  the  bandwidth  for 
single-mode  glass  fiber  is  shown  as 
1000+  MH^-km  (the  +  means  that  it  is 
1000  or  greater).  Assuming  a  value  of 
an  even  1000,  a  1-km  length  of  fiber 
would  have  a  bandwidth  of  ]  000  MHz; 
a  10-km  length  would  work  up  to  100 
MHz;  and  so  on. 

Compared  with  lOOOt,  the  rating  of 
20  MHz*km  for  multi-mode  plastic  fi- 
ber looks  awfuL..  until  we  put  it  into 
context.  Remember  that,  because  of  its 
attenuation,  plastic  fiber  is  limited  to  a 
small  fraction  of  a  kilometer  For  in- 
stance, consider  a  plastic  fiber  1/20  km 
long;  at  that  length,  the  bandwidth  is 
still  a  respectable  400  MHz  (since  400 
MHz  times  1/20  km  is  20  MHz»km), 
Thus  plastic  fiber  can  also  be  used  for 
high  bandwidths,  but  clearly  only  for 
short  distances. 

This  helps  to  explain  why  no  one 
bothers  to  make  single-mode  plastic  fi- 
bers^ — there  is  simply  no  way  to  take 
advantage  of  the  lower  dispersion  that 
this  would  provide. 
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Fig.  8.  Numerical  aperture  with  cone  of 
acceptance. 

NA  or  numerical  aperture 

The  last  column  in  Table  1  shows  the 
numerical  aperture  for  various  fibers, 
The  meaning  of  this  measurement  is 
shown  in  Fig,  8. 

The  dark  line  at  the  left  in  the  figure 
shows  a  light  ray  which  comes  into  the 
fiber  at  such  a  steep  angle  that  it  hits 
the  cladding  and  stays  there;  it  does 
not  "bounce"  off  it  back  into  the  core. 
Clearly  such  a  light  ray  is  not  going 
to  make  it  to  the  far  end.  Furthermore, 
any  other  light  ray  that  is  at  that  angle 
or  more  will  not  make  it  through 
either. 

The  result  is  that  there  is  what  we 
call  an  angle  of  acceptance  q,  which 
defines  the  cone  shown  in  Fig.  8.  Light 
coming  in  within  that  cone  will  be 
transmitted  through  the  cable;  light 
coming  outside  that  cone  will  not.  The 
light  coming  out  the  far  end  of  a  fiber 
will  generally  come  out  in  a  cone 
of  the  same  angle,  though  in  some 
cases  the  higher-order  light  modes  can 
be  attenuated  in  a  longer  fiber,  with 
the  result  that  the  light  comes  out  in  a 
narrower  cone. 

The  numerical  aperture  N A  is  si  mply 
the  sine  of  the  angle  q,  namely 

numerical  aperture  NA  =  sin  q 

From  Table  1,  we  see  that  the  NA  is 

between  0.2  and  0.3  for  most  of  the  fi- 
bers shown,  corresponding  to  angles  q 
of  12  to  18  degrees.  Multi-mode  plas- 
tic fiber's  NA  of  0.5  corresponds  to  30 
degrees,  while  single- mode  glass  fiber 
has  acceptance  angles  of  less  than  10 
degrees. 

The  NA  is  important  when  matching 
a  fiber  to  the  light  source  or  light  de- 
tector, or  when  connecting  two  fibers 
together.  For  example,  a  plain  light 
bulb  would  be  a  very  bad  light  source 
for  a  fiber,  since  its  light  comes  from  a 
large  area,  most  of  which  would  be 
outside  the  angle  of  acceptance.  mi 
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Nttmber  68  on  your  F&edbBCk  card 


2m  Self-Supporting  Delta  Loop 


So  simple— and  perfect  for  apartment  dwellers. 


Thomas  M.  HartADIB 

54  Hemnaine  Ave, 

Dedham  MA  02026 


While  sitting  on  the  couch, 
reading  the  newspaper,  and 
listening  to  sonie  local  2m  re- 
peaters on  my  handie-talkie,  1  decided 
my  signal  needed  some  additional 
punch.  The  handie-talkie  with  three-inch 
antenna  was  not  producing  anything 
near  the  desired  '*dead  full  quieting"  on 
certain  local  machines  when  it  was  my 
turn  to  comiTienL  Buy  an  amp?  Resur- 
rect that  5/8-wavelength  whip?  Both 
of  these  were  unal luring  prospects  for 
reasons  of  cost  and  ergonomics.  My 
thoughts  turned  to  something  different. 

Photo  A  shows  a  full-wave  delta  loop 
for  2m  that  can  be  deployed  when  needed 
or  folded  up  and  stored  at  other  Umes,  The 
loop  is  self-supporting,  fed  with  50-ohin 
coax,  and  offers  an  excellent  SWR.  The 
woodwt>rking  tools  required  are  simple: 
tune  up  is  easy;  and  it  travels  well.  The  de- 
sign is  for  vertical  polarization,  the  nonii 
on  2m  FM  work. 

The  lualeriiils  Ibr  the  frame  include  a 
12"inch-wide  pine  board,  two  36-inch 
dowels  of  I /2-inch  diameter,  a  bolt  with 
wing  nut,  and  a  spring-loaded  clothespin. 
The  wire  used  in  the  element  is  Radio 
Shack^^  hookup  wire  fed  by  an  SO-239 
fitting.  An  appropriate  length  of  coax  is 
used  to  connect  to  the  rig. 

My  only  test  insurumeni  was  a  Radio 
Shack  2m  SWR  meter.  The  final  tune-up 
^sembly  eliminates  the  traditional  **eul, 
cut,  cut,  oops — too  shorT  method  in  favor 


of  a  nut  and  bolt  slider  When 
complete  and  silting  in  the  middle 
of  the  room,  the  antenna  performs 
remarkably  well,  Further,  it  is  less 
expensive  and  cumbersome  than 
either  of  the  initially  considered 
alternatives. 

ConsU-ucdon  was  easy  (see  Fig. 
1),  I  cut  a  12-inch-diameter  circle 
from  the  pine  board  and  drilled  a 
hole  in  the  center.  Careful  filing 
produced  a  tight  fit  for  the  36-inch 
dowel  thai  supports  the  antenna.  A 
second  dowel,  28  inches  long,  was 
cut  for  the  tKMizontal  element. 
Then,  it  was  time  to  rough  cut  the 
wire  and  start  final  luneup. 
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Fig.  2.  Software  analysis.  Azimuih  plot  of  field 
strength  by  Ezmec  software  program.  Gain  is  shown 
perpendkular  to  plane  of  loop. 
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Fig.  i*  Constrnaian  details. 
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The  formula  for  a  loop  on  high  fre- 
quency antennas  was  used  as  a  starting 
point:  Length  =  1005/F(MHz)  =  1005/ 
146.5  =  6.86  feet  of  wire. 

I  cut  a  seven-fool  length  of  hookup  wire 
and  soldered  one  end  to  the  center  connec- 
tion of  the  SO-239  connector.  A  short 
length  of  wire  with  a  screw  and  nut  on  the 
end  was  bolted  to  the  ground  side  of  the 
socket.  This  acts  as  a  fine-tuning  device. 

The  loop  and  frame  were  then  taped  to- 
gether in  a  rough  approximation  of  the  fi- 
nal shape,  A  pcritxl  of  cutting  and  SWR 
measurement  brmighi  the  loop  close  to  fi- 
nal length.  A  section  of  insulation  was  re- 
moved from  the  end  of  the  loop  and  final 
adjustment  was  made  by  sliding  it  through 
the  nut  and  boll  assembly.  When  the  SWR 

registered  1:1,  I  Lightened 
the  tuning  assembly  and 
used  a  bolt  and  wing  nut 
to  hold  the  frame  togetheL 
Another  bolt  fastened  the 
SO-239  to  the  end  of  the 
horizontal  element^  and  a 
spring-loaded  clothespin  was 
attached  to  the  vertical  dowel 
to  provide  strain  relief  for 
the  coax.  The  final  step  was 
to  retune  the  loop  because 
the  SWR  changed  slightly 


after  the  addition  of  hardwafe  and  final 
shaping. 

The  lot>p  has  worked  very  nicely  forriie. 
I  stand  it  in  the  middle  of  the  floor  and 

have  no  trouble  working  all  I  can  reason- 
ably hear.  Recently,  it  was  interesting  to 
pick  up  a  signal  from  a  repealer  located  on 
Long  Island.  By  rotating  the  loop,  I  was 
able  to  bring  the  signal  up  to  a  very  reason- 
able level  I  could  not  work  that  repeater 
because  the  local  machine  would  come  on 
and  cover  up  Long  Island.  I  was  impressed 
by  the  directivity  of  a  single  loop,  how- 
ever. This  seLf-supporiing  loop  has  worked 
very  well  and  is  a  simple  alternative  to 
running  higher  transmitter  powcL 
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Photo  A*  2m  self-supporting  delta  hop. 


Number  $9  on  your  Feedback  card 


Home-Brew 
Transistor/Diode  Tester 


Not  just  blinking  liglns  and  weird  noises. 


Henry  L  Bowman 

Rt  1,  BoxA-190 

Parsons  TN  38363 


Although  I'm  not  a  radio  amateur, 
I  enjoy  reading  each  new  issue 
of  73  Amateur  Radio  Today. 
Unlike  other  cJectronJc  magazines, 
which  offer  construction  projects  with 
silly  blinking  lights  and  weird  noises,  73 
provides  useful  projects  thai  are  well 
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worth  the  time  and  effort  to  build.  I  built 
J.  Frank  Brumbaugh's  Capacity  Meter 
(March  1996)  and  have  found  it  to  be 
one  of  my  most  useful  test  sets. 

I  have  always  needed  a  better  method 
to  identify  and  test  transistors,  but  I 
didn't  want  to  invest  a  lot  of  money  in 


coQunercial  test  equipment.  I  decid<xl  to 
build  my  own  tester  The  test  set  de* 
scribed  here  is  designed  for  oul-of-cir- 
cull  testing,  uses  two  ICs  {only  I  if  you 
use  the  dual  556  timer),  and  can  be  built 
in  an  afternoon.  It  will  automatical Iv 
identify  transistors  for  NPN  or  PNP  type 
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Fig.  1.  The  transistor/diode  test  set  schematic.  S2  positions:  {I)  diode  test;  (2)  tramistor  tesi/identify;  (3)  freeze  last  pulse. 
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as  well  as  give  you  a  relative  indicaiion 
of  gain.  In  audio  mode,  umiwked  Iran- 
sisior  leads  can  he  tdentified.  Diodes 
aJso  can  Nr  checked  for  shorts,  opens 
and  polarity. 


Circuit  description 

Fig,  1  provides  the  schematic  diagram 
of  the  transistor  tester  set.  ICI  and  IC2 
are  both  555  timers  and  their  ouipuis  are 
capable  of  sourcing  or  sinking  up  to  150 
milliamps  of  current.  ICi  is  connected 
as  an  astable  mul Li  vibrator  and  the  out- 
put clock  rate  is  dependent  upon  the  val- 
ues of  C 1 .  R2  and  Ihc  setting  of  selector 
switch  S2.  The  output  clock  from  ICI  is 
connected  lo  the  trigger  input  of  1C2  and 
also  connecicd  to  one  side  of  variable 
rheostat  VR I .  IC2  is  wired  as  an  inverter 
and  simply  provides  a  complementary 
output,  of  ICI,  10  the  other  siidc  of  VRK 
When  the  selector  switch  is  in  posilion  I 
or  2,  the  DC  voltage  on  the  two  555 
timer  output  pins  is  continually  revers- 
ing in  polarity  and  similar  to  a  nip-flop 
in  operation.  When  the  selector  switch  is 
moved  to  position  3,  the  RC  network 
ot  ICI  is  disconnected  so  that  the  last 
output  voltage  pulse  remains  constant. 

The  wiper  arm  of  VR I  prov  ides  an  ad^ 
justabie  vtjitagc,  in  series  with  LEDl 
and  LED2,  to  an  osciHaior  circuit,  which 
depends  upon  the  transistor  under  test 
for  oscillation,  ff  a  known  gcK)d  NPN 
transistor  is  correctly  connected  to  leads 
E  B  and  C  and  the  selector  switch  is  set 
for  position  2,  the  NPN  LED  should 
tight  for  approximately  one  second,  re- 
main off  for  one  second  and  repeat  the 
cycle.  During  the  pulse  period  that  the 
LED  is  lit.  the  transistor  will  oscillate  as 
indicated  by  a  tone  from  the  speaker  or 
an  oufpLU  indication  on  the  meter,  de- 
pending upon  the  setting  of  switch  SI 
If  the  NPN  LED  lights  on  one  pulse 
and  the  PNP  LED  lights  on  the  next 
pulse,   then   the   transistor  should   be 
considered    faulty.    R6  provides  cur- 
rent limiting  to  the  LLDs,  if  a  shorted 
transistor  were  inserted.  VR2  provides 
tone  pitch   control   and   also   has   an 
effect  on  transistor  gain. 

Circuit  cojistructfoo 


I  built  the  circuit  on  perfboard  using 
two  8  pin  wircwrap  IC  sockets  to  mount 

the  555  timers.  If  a  low  wattage  solder- 
ing iron  is  used,  wiring  can  be  soldered 
directly  10  the  IC  pins,  eliminating  the 
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use  of  sockets.  AH  r^istors,  capacitors, 
transformer  TI   and  the  9- volt  battery 
were  mounted  on   the  perfboard;   the 
remainder  of  the  components  were  mount- 
ed on  the  faceplate.  Parts  locations  are 
not  critical.  For  the  test  set  faceplate,  1 
cut  out  a  nve-  by  seven-inch  panel  from 
scrap  aluminum  and  drilled  out  holes 
for  the  pots,  switches,  meter,  LEDs 
and   lest  leads.  Four    !/8-inch   holes 
were  drilled  in  the  midsection  to  allow 
audio  from  the  speaker  The  aluminum 
panel  just  (It  a  small  metal  enclosure  I 
had  in  my  junk  box,  A  plastic  cabinet 
with  aluminum  faceplate  is  available 
from   Radio   Shack  t^   and  gives   any 
honaemade  test  set  a  professional  look.  I 
used  color-coded  clip-on  test  leads  for 
the  emitter,  base  and  collector  connec- 
tions. These  leads  have  alligator  clips  on 
both  ends  and  are  also  available  from 
Radio  Shack.  I  cut  the  clips  off  at  one 
end  and  soldered  the  cut  ends  to  the 
proper  components  on  the  perfboard  and 
faceplate,  then  installed  a  rubber  grom- 
met  in  the  faceplate  hole  for  the  test 
leads,    and    then   ran    all    three   leads 
through  the  same  hole.  I  placed  a  small 
nylon  cable  tie  around  the  test  leads  on 
the  inner  side  of  the  faceplate  for  strain 
relief;  you  may  prefer  to  use  a  larger 
faceplate  and  mount  several  types  of 
transistor  swkcts,  wired  in  parallel  to 
provide  test  connections. 

I  salvaged  the  meter  from  a  discarded 
stereo  ampliller,  but  any  150-200  micro- 
amp  meter  should  work  nicely.  I  have 
also  had  good  luck  with  50  microvolt 
full-scale  meters  for  audio  level  use.  The 
50-microvoIt  meter  is  intended  to  be  par- 
alleled with  a  high  current  shunt  bar, 
and   telephone  companies   usually   re- 
place these  meters  when  increasing  their 
power  disu-ibution  capacity.  If  you  know 
someone    who    works    with    telephone 
switching  ecjuipmenu  they  may  donate 
one  that  was  removed  from  their  power 
boards   alter  an   upgrade.   If  you   are 
unable  to  locale  a  3  position  selector 
switch,  you  can  use  an  SPDT  switch  to 
change  the  pulse  rate,  and  add  an  SPST 
switch  in  series,  between  CI  and  pins  6 
and  2  of  IC  I ,  to  open  the  RC  network 
and  slop  the  pulse. 

The  LED  indicators  LED2  and  LED3 
should  be  capable  of  50  milliamps  of 
forward  current  in  case  a  shorted  transis- 
tor is  connected  for  testing.  If  you  intend 
to  use  LEDs  found  in  yoar  junk  box,  and 
are  unsure  of  their  current  capacity,  be 


( 


^  sure  to  use  red,  instead  of  yellow^  or 
I  green,  because  they  are  usually  (bui 
j  not  always)  rated  for  higher  currcnu 
During  normal  operation,  with  a  tran- 
sistor connected  for  test,  the  total  test 
set  current  drain  is  approximately  30 
milliamps. 

Testing 

After  assembly  is  completed  and  the 
lest  set  is  connected  to  a  9- volt  battery, 
place  the  selector  switch  in  position  2 
and  turn  power  switch  SI   on,   LEDl 
should  light,  indicating  pow^r  has  been 
turned  on.  Using  an  analog  voltmeter 
place  the  voltmeter  leads  across  the  col- 
lector   and    emitter    test    leads.    With 
the  gain   potentiometer  (VRI)   turned 
fully  clockwise  (all  resistance  out),  you 
should  see  the  voltmeter  indicate  ap- 
proximately 6  volts  for  a  second,  then  a 
polarity  reversal  during  the  next  second 
then  the  cycle  repeated  over  again.  If  no 
voltage  is  observed,  move  the  voltmeter 
black  lead  to  ground  (negative)  and  con- 
nect the  red  lead  to  pin  3  of  ICL  If  a 
pulsing  voltage  is  observed,  move  to  pin 
3  of  IC2  and  also  check  (br  voltage,  Re- 
check  all  wiring  and  replace  ICs  if  nee 
essao'.  After  the  problem  is  located  and 
corrected,  return  to  the  collector  and 
emitter    test    points    and    rechcck    tbr 
aliemating  voltage.  Change  the  selector 
switch  S2  to  position  3,  The  voltage 
should  remain  constant  from  the  last 
pulse,  and  you  may  have  to  reverse  your 
meter  leads  to  verify.  Change  the  selec- 
tor switch  S2  to  position  1  and  verify 
that  col  lector-emitter  voltage  drops  to 
approximately  2-3  volts.  This  is  because 
of  the  rapid  reversals  (100  cps)  that  are 
occurring;  the  meter  is  only  providing  an 
average  reading. 

Operation 


Conn^i  a  known  good  NPN-  or  f^NP- 
type  transistor  lo  the  three  lest  leads. 
lurn  switch  SI  to  position  2  and  turn  on 
the  power.  The  LED  indicating  the  cor- 
rect transistor  type  should  light  for  ap- 
proximately 1 -second  intervals  and  the 
second   LED  should   remain    unlit.    If 
switch  S3  is  in  the  "audio"  posilion,  an 
audible  tone  should  be  heard  from  the 
speaker  each  time  the  LED  hghts.  To 
Treeze"  the  pulse,  switch  S2  to  position 
3  just  as  the  LED  lights.  Adjusting  VR2 
will  change  the  pitch  of  the  tone  and  also 
have  an  effect  on  gain.  Throw  switch  S3 


Parts  List 

IC1 ,  IC2 

NE555  IC  timer  or 
NTE955M 

(2)  8-pin  IC  socket* 

R1 

470a  1/2W 

R2 

1000n  1/4W 

R3 

520n  1/4W 

R4 

160I<1/4W 

R5 

AJk  1/4W 

R6 

220Q  1/2W 

R7 

1  Qk  1  /4W 

J     VR1 

1 0k  variable  rlieostat 
linear  taper 

VR2 

1  megohm  variable 
rheostat  linear  taper 

S1 

SPST  toggle  switch 

S2 

3-position  rotary  switch 

S3 

SPOT  toggle  switch 

CI 

lOjiF  16V  electrolytic 

C2 

.01^F  disc  ceramic     | 

C3 

O.l^iF  disc  ceramic 

C4 

.OS^F  disc  ceramic 

Tl 

Audio  transfomrier 
400VCT:  8a* 

Ml 

Meter  1  50-200|jA 

8Q.  mini-type  spealter 

LED1, 
2,3 

NTE3007  or  equivalent 

D1 

Diode  1N914 

(3)  Test  leads  w/alligator  clips 

BTl      ' 

9V  batttery 

Snap-on  connector  for  battery 

Case* 

Perfboard* 

(3)  Pointer-type  knobs 

*  Available  at  Radio  Shacl<® 
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TM 


We're  sure  you^re  aware  of  the  backbreaking  work  invoiYed  In 
uncoupling  tower  sections  which  have  stood  for  only  a  few  years* 
Now  comes  "Tbwer-Jack,"  the  greatest  tool  you^ll  ever  need  for 
assembling  and  disassembling  Rohn  20^  25, 45  or  SS  tower  sections* 

You'll  And  it  a  snap  with  "Tower- Jack." 
Send  check  or  MO  for  $39  plus  $5-50  S&H  to: 


miffiar  ^4- jacA 


TM 


P*0*  Bax  ailSK  Itaton  Kougc  LA  70a84-232l 
Pot  iHroraiatkm,  Call  (504)  924*7708 

Ask  about  owr  other  pn>dycta«  Dealers  litvlicfl* 
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from  audio  to  meter.  The  meter  should 
indicate  an  output  level  when  the  LED 
lights.  If  the  meter  that  you  used  pegs 
out  with  every  transistor  tested,  you  may 
have  to  install  a  501c  potentiometer  in  se- 
ries with  the  meter  to  adjust  sensitivity. 
It  would  be  a  good  idea  to  check  both 
NPN-  and  PNP-type  transistors  before 
continuing.  To  check  a  diode,  simply 
connect  the  emitter  and  collector  test 
leads  to  the  diode  and  switch  S2  to  posi- 
tion L  A  good  diode  will  light  only  1 
LED,  while  a  shorted  one  will  light  both. 
Neither  LED  will  light  if  the  diode  is 
open. 

Going  further 

Experimenting  with  different  types  of 
transistors  will  quickly  get  you  familiar 
with  the  test  set.  You  can  rapidly  sort 
transistors  for  types  and  discard  defec- 
tive ones  found  in  your  junk  box.  You 
will  be  able  to  identify  leads  on  un- 
marked transistors  because  the  transistor 
will  only  oscillate  when  properly  con- 
nected, I  noticed  that  some  horizontal 
output  power  transistors  caused  both 
LEDs  to  light  during  testing,  even 
though  they  would  oscillate  and  provide 
a  good  output  on  the  meter.  After 
checking  the  specifications  for  these 
transistors,  I  found  that  they  were  manu- 
factured with  an  internal  damping  diode 
which  made  the  transistor  appear  to  be 
shorted! 

You  might  want  to  consider  adding  a 
milliammeter  in  series  with  the  collec- 
tor test  lead  to  measure  the  current 
of  the  transistor  under  test.  To  main- 
tain the  correct  current  polarity  to 
the  meter  will  require  installing  a 
bridge  rectifier  circuit  in  series  with 


the  collector  and  inserting  the  milliam- 
meter in  the  center  of  the  bridge.  The 
bridge  diodes  will  route  the  current  in 
the  same  direction  through  the  meter 
regardless  of  whether  an  NPN  or  PNP 
transistor  is  being  tested.  The  diode 
bridge  will  cause  an  additional  voltage 
drop  of  approximately  \A  volts  and 
this  will  affect  the  gain  of  the  test  set. 
In  order  to  compensate  for  this,  you 
may  want  to  increase  the  power  supply 
voltage  to  12  volts.  The  555  timers  can 
safely  handle  the  voltage  increase.  Do 
not  use  a  12-voIt  supply  unless  you  in- 
tend to  add  resistance  of  some  type  in 
the  collector-emitter  test  circuitry  to 
compensate.  The  higher  voltage  can 
cause  the  transistor,  under  test,  to 
break  down  with  reversed  voltage 
(avalanche  current)  and  both  LEDs 
will  light  providing  a  false  indication 
that  the  transistor  is  shorted. 

Another  alternative,  to  measure  cur- 
rent, is  to  add  a  100-ohm  resistor  in  se- 
ries with  the  collector  lead  and  use  the 
measured  voltage  drop  across  this  resis- 
tor to  calculate  the  current.  For  example, 
if  the  measured  voltage  across  the  resis- 
tor is  1,5  volts,  then  use  Ohm's  law 
to  detennine  the  current:  I  =  E/R  or 
1,5  volts/100  ohms  =  ,015  amp  or  15 
milliamps.  The  base  current  can  also  be 
calculated  by  measuring  the  voltage 
drop  across  the  10k  resistor  R7.  The  Hfe, 
or  gain,  of  the  transistor  can  be  calcu- 
lated by  the  formula  Hfe  =  Ic/Ib  where  Ic 
equals  collector  current  and  lb  equals 
base  current. 

I  hope  that  this  transistor/diode  test 

set  proves  to  be  a  valuable  part  of  your 

test  gear.  If  you  find  a  modification  that 

enhances  it,  I'd  like  to  hear  from  youlH 
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Well,  about  all  that  comes  to 
mind  is  that  wonderful  old  song 
which  goes,  "Though  April 
showers  may  come  your  way  / 
they  bring  the  flowers  that 
bloom  in  May.'*  While  we  have 
had  our  share  of  precipitation 
here  in  the  mid-Atlantic  states, 
blooming  here  at  WA3AJR 
are  yaiir  questions,  and  what 
questions  they  are!  This  month 
brings  a  pack  of  real  problems. 

I'll  start  with  one  from  Wayne 
Grove  K9SLQ,  who  writes  that 
he  recently  uncovered  his  Model 
28  in  the  garage,  picked  up  a 
tape  recorder  and  TU,  fired  the 
sucker  up  and  enjoyed  the 
sounds  again  from  the  or  28. 
Well,  his  question  is,  "Where 
can  I  find  some  of  the  old  FIX 
we  used  to  send  in  file  form?  I 
combed  your  articles  but  could 
not  find  any  mention  of  the  PIX 
inthe^GoodOr  DaysV" 

Well,  Wayne,  several  years 
ago  \  ran  an  entire  feature  on 
TTY  pictures,  some  of  them 
quite  complicated.  In  fact,  it 
seems  to  me  that  for  some  years 
there  was  a  competiiion  on  the 
air  to  see  who  could  come 
up  with  the  most  creative  pic- 
ture. Some  of  them  were 
very  creative,  indeed!  Unfortu- 
nately, with  the  onslaught  of 
computer  terminals,  many  of 
which  sported  a  different  line 
length  than  teleprinters,  and  few 
of  which  could  back  scroll  to 
view  transmitted  pictures,  it 
seems  to  have  gone  out  of 
vogue.  I  have  asked  several 
times  here  in  the  coknnn  for 
submissions,  and  have  received 
none.  So,  unless  you  happen  to 
run  across  someone  with  a  good 
collection  of  old  paper  tapes,  1 
am  afraid  that  this  may  well  be 
one  area  where  the  computer  is 
jusi  not  as  much  ibn  as  an  old 
mechanical  printer. 


With  the  recent  demise  of 
AEA,  as  reported  in  this  column 
a  bit  ago,  we  are  beginning  to 
see  more  unanswered  questions 
about  some  of  their  products. 

Such  a  question  comes  from 
Chris  Cieslak  AA9HD,  who 
writes:  'Tyc  been  using  RTTY 
now  since  last  summer,  starling 
with  the  HamComm  circuit  and 
recently  graduating  to  a  used 
PK-232  bought  at  the  local 
hamfest.  (The  first  time  I  used 
it  after  replacing  a  few  parts  and 
cleaning  it  up  was  the  RTTY 
Roundup — talk  about  trial  by 
fire!)  I  have  one  question:  Do 
you  know  of  any  home- 
brewable  scope-style  tuning  cir- 
cuits for  the  PK-232,  which  has 
outputs  on  the  back  for  a  scope? 
The  tuning  indicator  on  the  front 
is  nice,  but  T  ve  always  liked  the 
cross  displayed  on  a  scope. 
1  know  1  could  use  an  old 
hamfest  scope,  but  my  limited 
shack  space  and  sense  of  aes- 
thetics requires  something  a  bit 
smaller^* 

Well,  Chris,  Vm  afraid  that 
the  short  answer  is  ''no/'  1  have 
seen  a  few  circuits  in  the  past 
for  LED-type  display  boards, 
but  these  were  years  ago,  and 
relatively  clumsy  by  today's 
standards.  I  would  not  be  sur- 
prised, though,  if  some  reader  of 
this  column  has  not  already  put 
together  such  a  device.  If  1  hear 
about  it.  ril  print  it  for  all  to 
benefit. 

Another  AEA  user,  Ron 
Modeste  N3AHD,  bought  an 
AEA  CP-1  at  a  local  hamfest, 
and  is  looking  for  a  way  to  copy 
RTTY  or  CW  with  an  IBM-style 
computer  with  this  device,  de- 
signed for  the  C-64.  Well,  Ron, 
while  I  have  printed  a  lot  on  the 
CP-l  over  the  years,  never  has 
anyone  written  with  a  connec- 
tion scheme  for  the  PC.  Some- 
how, 1  feel  this  is  possible,  but 
not  having  access  to  a  CP-1  nor 
full  documentation,  I  am  loath 
to  suggest  a  way.  If  any  of  our 
readers  have  done  it,  I'm  sure 
we  will  both  hear  about  it,  real 
soon! 


Not  satisfied  with  one  ques- 
tion, Chris  Cieslak  AA9HD 
adds: 

"'Oh,  OK.  One  more  question. 
Have  you  heard  anything  about 
using  the  ICOM  72S  for  RTTY? 
I've  been  using  it  full  power 
for  a  while  and  while  it's  got- 
ten quite  warm,  it  wasn't  hot 
enough  to  bum  or  anything.  The 
manual  mentions  nothing  pro 
or  con  on  keydown  RTTY. 
QST  says  the  radio  was  barely 
warm  after  several  minutes 
of  keydown  full  power,  but 
what  about  repeated  use?  1  love 
RTTY  and  operate  it  more  than 
anything  else  (except  maybe 
SSTV)  so  Vd  hate  to  have  to 
turn  the  power  down." 

While  1  have  not  heard  any 
specific  information  about  the 
ICOM  728,  in  general,  most 
modern  rigs  should  not  be  run 
wide  open,  key  down,  for 
any  length  of  time.  I  hear  you 
about  getting  only  barely  warm, 
but  that's  on  the  outside.  Who 
knows  how  warm  it  is  at  the 
component  level?  Fd  play  it  a 
bit  safer  and  back  the  power 
down  a  notch.  After  all,  in  the 
scheme  of  things  it  may  only  be 
a  decibel  or  so  difference  on  the 
air,  versus  a  decade  or  so  life  of 
the  equipment.  Vm  open,  of 
course,  for  comments  on  this 
one^  as  well  I 

Ford  A.  Peterson  N0OQW 
writes  that  he  is  looking 
for  software  to  run  his  HAL 
Commuotcations  ST-6000.  He 
indicates  that  an  old  prog- 
ram, HAMRTTY,  worked  well, 
whereas  the  newer  Hamcomm 
progratii  does  not  compare.  He 
wonders  which  of  the  newer 
crop  can  use  all  of  the  features 
of  the  ST-6000. 

Well,  Ford,  my  experience 
with  HAL  devices  ended  with 
the  ST-6i  Tm afraid.  [...Why  are 
you  afraid,  Dave?]  I  do  recall 
that  the  ST-6000  had  some 
gizzies  that  took  it  head  and 
shoulders  above  other  demodu- 
lators of  its  time,  but  although  1 
looked  through  some  of  the 
packages  in  the  RTTY  Loop 
Software  Collection,  I  did  not 
see  any  which  specifically  men- 
tioned the  ST-6000.  I  would  be 
interested  in  any  reader's  expe- 
rience with  this  TU  in  modem 
systems. 


Of  course,  things  can  get  too 
modern  *  A  while  back  we  were 
talking  about  using  various 
sound  cards  on  RTTY,  and  Tom 
Petruzzelli  WA2ANG  is  ^^still 
looking  for  any  programs  that 
use  the  Soundblaster  card  for 
sending  or  receiving  RTTY  and/ 
or  CW.  Do  you  know  of  any 
software  either  commercial, 
freeware  or  shareware?'' 

WelL  Tom,  while  I  was  not 
able  lo  find  any  RTTY  program 
for  the  Soundblaster  card,  I  have 
located  a  program  called 
SSTVBL.ZIP,  which  allows 
slow  scan  television  with  a 
computer,  Quick-Cam  camera, 
and  Soundblaster  card.  I've 
also  found  a  program  called 
SBPMORSE.ZIP  which  is  a 
Morse  code  reader  using  the 
microphone  input  of  the  Sound- 
blaster  card.  I  don't  know  if 
these  will  run  with  "compatible"' 
sound  cards,  as  they  both  list  the 
Soundblaster  by  name  as  the 
audio  card  of  choice.  I  will  be 
putting  both  of  these  programs 
onto  a  disk  in  the  RTTY  Loop 
Software  Collection.  See  details 
below  for  how  you  can  obtain 
any  or  all  of  these  programs  for 
yourself. 

While  some  of  the  folks  men- 
tioned above  have  been  trying 
to  get  C'64  hardware,  like  the 
CP-K  to  run  with  PCs,  Jerry 
Olson  WB0AAC  says  that  he  is 
looking  for  software  to  interface 
his  Commodore  C-64  computer 
with  the  Kantronics  UTU  de- 
modulator, for  running  RTTY, 
AMTOR,  or  CW.  Again,  I  can't 
see  why  it  shouldn't  work,  if  the 
j  connections  can  be  put  together. 
Anybody? 

I  have  mentioned  the  RTTY 
Loop  Software  Collection 
above.  The  listing  of  this  collec- 
tion, over  fifteen  disks  of  RTTY 
programs  for  DOS  and  Windows 
operating  systems,  is  detailed  on 
the  RTTY  Loop  Home  Page,  on 
the  Web  at:  http://www2.ari.net/ 
ajr/rtty/  or  you  may  obtain  it 
by  sending  a  self-addressed, 
stamped  envelope  to  the  above 
address.  Next  month,  1  have 
a  new  offering  from  overseas, 
which  represents  a  unique 
merger  of  two  ends  of  this  crazy 
hobby.  Intrigued?  Don't  miss 
next  month*s  RTTY  Loopl 
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VHF  and  Above  Operation 


C.  L  Houghton  WB6IGP 
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6345  Badger  Lake  Ave 
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[dhough  @  aol  .com] 


Modifications  to  the 
IVIFJ'259/219  SWR 
Analyzers 

I  jusc  haic  to  tum  on  a  piece  of 
lesi  cquipmcm  and  find  ihc  bat- 
teries dead.  I  would  raiher  have 
the  batteries  discliurged  and  re- 
charge thctn  [han  have  to  pua'hase 
a  replacemcni  set  of  alkaline  bat- 
lerics.  Considering  ihc  current 
price  for  aikulines  and  ihe  cosi  of 
NiCds.  the  laiicr  become  very  ai- 
iraciive— especially  after  you 
purchase  your  second  set  of  ihe 
former.  The  irick  here,  though,  is 
that  the  bauery  connector  on  the 
MFJ-259  SWR  anLily?:er  is  for  an 
external  baiierv.  When  an  exter- 
nal  batiery  is  connected,  it  discon- 
nects the  hucrnal  alkaline  pack. 

I  had  io  modity  this  operation 
so  that  1  could  use  external  bat- 
lerieH  if  I  wanted  to.  as  well  as 
charge  an  internal  NiCd  pack. 
These  modifications  were  ID  be 
made  in  such  a  manner  that  the 
MFJ-259  was  protected  from  re- 
verse voltage  and  ilJii  basic  opera- 
tion not  affected.  The  problem 
here  w as  that  the  original  connec- 
tor, when  hooked  to  an  exiemaj 
battery.  ctU  oil  the  ground  connec- 
tion to  the  original  internal  battery 
pack.  When  installing  KiCds,  avoid 
this  by  shunting  around  the  switch 
with  the  current-limiting  resistor. 


Several  caution an^  notes  need 
to  be  observed  when  making  a 
modi  n  cat  ion  like  this.  The  para- 
mount thing  is  to  make  the  exter- 
nal connection  idiot  proof.  Make 
the  mtxlification  impervious  to 
reverse-connected  DC  power. 
Wrong  poUuiiy  connected,  nothing 
happens — a  great  insurance  policy 
that  pmvides  a  great  deal  of  pro- 
tection tor  the  cost  of  .i  ^mall  diode 
rectifier  like  a  1 N4002, 

The  last  thing  you  would  want 
is  to  connect  power  and  destroy 
this  SWR  meter.  My  garage  is  lit- 
tered with  carcasses  of  car  stereos 
and  other  toys  dial  were  rewired 
for  litilc  cxperimems.  only  to  be 
tiubjccted  to  momentary  loss  of 
satiity  ^polarity)  and  quick  de- 
struction. If  you  do  something 
like  this  modification,  please  take 
the  lime  to  do  il  right.  The  modi- 
fication has  U)  account  for  (1)  re- 
versed polarity:  (2)  supplying  a 
trickle  charge  to  the  NiCds  in- 
stead of  a  fast  one;  and  t3>  retain- 
ing the  original  external  power 
connection  to  keep  the  unit'^  origi- 
na!  appearance.  See  Fig,  1  for  the 
original  power  ciHinections  cia'uit 
and  how  tt  was  modified  with  in- 
ternal NiCds  to  accommodate  the 
new  charging  options. 

I  have  oriented  the  PC  board  to 
show  the  unit  face  down  and  with 
the  back  cover  removed.  1  placed 
the  UHF  connector  up,  or  at  12 
o'clock.  Note  the  connector  for 
external  power  and  its  three  sol- 
der tabs.  The  top  connector  is 
conimon  btiard  i: round,  the  one  at 
lower  right  is  switched  to  ground 
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Fig,  /.  PC  btHiiii prior  to  modijicationfi,  and  after  modifications  with  DC 
polarity  protection  and  NiCd  4-ohm  vurrent-Vumtin^  resistor  added. 
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Fig.  2.  Basic  input  eiecrricai  schemaiic  circmi  oforig'mai  and  modified 
circuit  for  NiCds  and  current-timaing  and  diode-priHecfion  circuit. 


(internal  to  t.hc  power  cojinector 
socket),  and  the  bottom  left  one 
is  Ihe  center  connector  or  +E)C 
volt^e.  The  ^DC  connection  also 

has  a  wide  trace  going  to  the  on/niT 
switch  center  coniiecior,  This  trace 
will  be  cut  and  replaced  w  ith  a  rec- 
tifter  ditxle  for  pejiarity  protection. 

This  diode  will  not  protect  the 
NiCds  from  reverse  charging,  but 
will  protect  the  electronic  cir- 
cuitry of  the  MFJ  SW^R  meter  To 
protect  the  NiCds  from  reverse 
charging,  add  another  rectifier 
diode  in  series  with  the  4-ohni 
resistor  connecting  diode  cathode 
to  ground.  Curreni-iimiting  is 
done  bv  the  4-ohm  2-watt  resis- 
tor  that  ties  the  ground  and 
switched  ground  together  as 
shown  in  Fig.  2. 

Consult  Fig*  2  for  a  brief  sche- 
matic of  the  standard  circuit  be- 
fore and  after  modification.  \ou 
can  use  this  as  a  guide  to  "ohm- 
meter  out"  the  exact  points  of 
modification  from  the  power  con- 
nector to  sort  of  test  it  prior  to 
modi fical ion — just  to  be  sure  you 
and  1  are  talking  about  the  same 
connections  and  don't  have  any 
m  is  a  nders  landing, 

1  have  to  tell  you  that  operation 
with  NiCds  (8  each  1  will  produce 
about  10  volts.  The  protection  di- 
ode will  drop  that  voltage  to  9.3 
volts  for  feeding  the  meter  cir- 
cuits. This  is  sufficient  to  operate 
the  meter,  but  if  you  are  a  purist 
there  is  a  more  sophisticated 
meter  polarity  circuit  that  you  can 
instalk  Normal  I V  this  circuit  is 
reserved  for  situations  that  can* I 
withstand  a  protection  diode  and 
its  associated  voltage  drop. 

The  no- voltage -drop  circuit  is 
accomplished  by  adding  to  the 
original  circuit  a  diode  and  DC 


relay.  The  diode  is  connected  in 
series  with  the  DC-relay  main 
coil.  This  circuit  fdiode  and 
relay  coil)  is  connected  be- 
tween the  main  DC  power  input 
and  ground,  with  the  main  DC 
power  to  the  circuits  it  is  go- 
ing to  protect  passing  through 
normally-open  relay  contacts. 

W^hen  correct  polarity  is  ap- 
plied, the  relay  operates  and  its 
contacts  close,  applying  the  cor- 
rect-polarity DC  through  to  the 
circuit  being  protected.  \\Tiai  hap- 
pens if  re  versed -polarity  DC  is 
connected  to  this  same  protection 
circuit?  The  diode  in  series  with 
the  relay  coil  will  not  allow  re- 
versed current  to  How  to  operate 
the  relay  coil-  It  will  prevent  the 
reversed  battery  from  operating 
the  relay  coil  and  save  the  equip- 
ment from  possible  destruction. 
See  Fig.  3  for  details. 

£>f>  not  test  this  circuit  and  me- 
chanically  (jpcrate  this  relay,  as 
you  will  destroy  the  circuit  you 
arc  trying  to  protect.  Let  the  DC 
vohage  operate  the  relay  vvlien  the 
polarity  is  pmpcr.  Remember,  the 
protection  circuit  can  be  over- 
conic  by  manual  i/itcrvcnlii)n  if 
someone  pushes  the  relay  and 
closes  its  contacts.  Just  don't  try 
to  force  its  operation. 

These  modifications  are  quite 
simple — but  don't  rash  into  the 
project  thinking  it's  a  cinch.  Take 
care  even  when  doing  an  easy 
project*  and  don't  be  overconfi- 
dent. Thal*s  when  simple  projects 
can  become  easy  miscalculations. 
Think  it  out  and  verify  everything 
with  an  ohmmeter  to  be  sure  of 
|ust  what  you  are  doing.  And  be 
aw? arc  that  any  modification 
might  void  your  warranty  on  a 
new  ynil. 


I  constructed  my  4-ohm  2- watt 
resistors  out  of  two  2-ohm  units; 
wTapped  them  in  heal  shrink  lo 
insulate  them;  and  then  formed 
the  leads  and  soldered  them  lo  the 
PC  board. 

The  DC  power  u^ce  feeding  ihe 
on/otT switch  was  cut  in  mid-trace 
positicm  with  an  X-AcioT^*  knife. 
The  protect  diode  is  installed  with 
the  cathode  end  towards  the  on/ 
off  swilch.  Any  suitable  diode  or 
resistor  combinatitHi  will  do  the  job 
here*  and  values  or  cxitct  parts  are  not 
necessary. 

The  MFJ  meter  will  function  as 
originally  intended  with  the  ex- 
ception that  it  now  has  intemaJ 
NiCd  batteries  that  can  be  charoed 
from  the  external  connector.  TTie 
meter  can  he  operated  (mm  either 
the  imemal  KiCd  hatieries  or  the 
external  (charging)  DC  power 
cable.  (Note:  The  batteries  will  al- 
ways be  under  charge  through  the 
4-ohm  Limiling  resistor  in  the  NiCd 
battery  ground  circuit  when  using 
the  external  power  option.) 

After  the  modirication  is  com- 
plete,  the  meter  can  be  used  with 
either  power  feed  option,  internal 
orexiemal,  and  retain  its  original 
feel  and  appearance.  I  have  used 
my  meter  wiiii  this  modification 
for  about  6  months  and  find  it  to 
be  very  good.  J  have  left  the 
power  switch  on,  or  it  got  bumped 
on,  and  I  did  not  notice  it.  The 
benefit  now  is  that  whenever  1 
pull  it  out  for  use  f  don't  have  to 
worry  wheihenhe  internal  batter- 
ies arc  ready  to  go.  If  they  aren't, 

1  stick  it  on  a  bench  charger  for  a 
fa^t  charge  cycle  and  it's  ready  for 
use  in  less  than  half  an  hour, 

or  course,  NiCds  being  what 
ihey  are,  I  donU  get  a  lot  of  ca- 
pacity lime  in  a  half  hour  charge 
(although  it  usually  is  sufficient). 
With  a  little  planning  the  night 
before,  you  can  charge  it  up  over- 
night, saving  ihc  costof  a  new  .set 
of  alkaline  batteries. 

The  MFJ-219  4S0-1VIHZ  SWR 
analyzer 

While  the  MFJ'259  wUl  work 
the  full  frequency  specirum  from 

2  MHz  to  just  over  170  MHz, 
what  can  he  done  for  1-1/4  meters 
(450  MHz)?  Well,  they  also  make 
an  SWR  meter  fthc  MFJ-219) 
with  internal  generator  for  the 
450-MHz  frequencies.  I  picked 
one  up,  tried  it  on  the  432-MH/ 


antenna  project,  and  am  happy  to 
report  it  works  just  fine.  And  while 
this  meter  is  touted  to  operate  from 
420  to  450  MHz,  I  discovered  ii  has 
a  few  other  extra  benefits. 

i  found  ihe  219's  frequency 
readout  scale  to  be  inaccurate  out- 
side the  amateur  bands  maricings. 
Using  the  calibration  markers  to 
their  extreme,  I  found  that  the  unit 
I  have  will  function  from  410 
MHz  to  slightly  over  465  MHz. 
ITiis  allows  measurements  in  the 
commercial  portion  of  the  450 
MHz  frequencies  to  nearly  470 
MHz.  1  suspect  ii  could  be  coaxed 
up  there,  if  thai  is  your  interest, 
by  a  slight  tweak  of  the  oscillator 
coil.  To  know  whai  frequency  the 
meter  is  set  at.  use  the  external 
frequency  meter  connector  and 
get  a  direct  readout. 

This  unit  is  quite  a  bit  smaller 
than  the  VHP  (259)  one  and  the 
circuitry  is  quite  dense.  There  is 
just  about  enough  room  for  the 
two  alkaline  9- volt  transistor  bat- 
teries. If  I  were  to  make  a  similar 
NiCd  modification  to  this  MFS- 
219  unit,  the  9-voli  variety  would 
still  have  to  be  retained  even 
though  there  is  not  much  time-lo- 
current  capacity  in  iJiis  type  of 
batterv.  The  bottom  line  is  thai 
there  is  no  room  for  a  larger  bat- 
tery. The  electronics  package 
lakes  up  most  of  the  case  interior 
and  thus  this  unit  will  stay  uncon- 
verted for  the  time  being.  I  am 
shopping  for  9- volt  NiCd  bar- 
gains and  will  modify  the  unit 
when  they  are  picked  up. 

Tlie  alkaline  variety  of  9-volt 
batteries  will  give  good  perfor- 
mance, but  due  lo  their  cost  and 
limited  mAH  capabilities^  you 
think  twice  about  leaving  this  unit 
on  for  extended  peritxls  of  time. 
To  conseA'e  the  9-voli  batteries^ 
1  recommend  you  make  your  test 
and  then  turn  the  power  off  until 
the  next  one.  Life  is  not  all  lliat 
bad,  as  I  left  the  battery  sw  itch  on 
for  a  half  hour  while  transporting 
the  unit  from  a  field  trip  and  still 
had  battery  life  to  operate  it.  li*s 
just  that  I  am  now  on  the  verge  of 
purchasing  a  replacemeni  set  of 
new  9-volt  alkaline  batteries,  and 
that  tugs  on  the  w^allet. 

My  recomraendaiion  here,  due 
to  the  limited  size,  is  to  keep  the 
alkaline  batteries  and  get  an  ex- 
ternal power  connector  and  12- 
voli  recliargeable  battery  to  use 
for  extended  test  sessions.  For 
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Fig,  3.  Alternate  no-valtage-drop  reversed-volta^e- protection  circuit 
using  ii  DC  relay  and  a  small  diode  rectifier.  Relay  will  not  operate 
unless  the  polarity  is  positive  on  the  input  lead,  whicft  then  closes 
the  relay  contacts.  Select  a  relay  with  contacts  that  will  carry  the 
a  tripe  rage  of  the  unit  ytnt  are  trying  to  protect. 


you  purists  out  there,  the  dial  caJ  i- 
bration  in  the  amateur  segment  is 
quite  good  for  reference  use. 
However,  for  band-edge  opera- 
lion  you  might  be  well  advised  to 
attach  an  externa)  frequency 
meter  to  the  sample  port  for  ac- 
curate frequency  readings.  Opera- 
tion with  the  external  frequency 
meter  removes  all  doubt  as  to 
your  exact  frequency* 

Tlierc  are  several  adjuncts  that 
can  prove  to  be  very  useful  with 
the  MFJ-259  SWR  analyzer.  This 
little  self-contained  unu  m tended 
for  aligning  antennas  can  be  put 
to  use  in  many  other  applications, 
making  it  very  versatile. 

Both  the  259  and  the  219  can 
be  used  as  a  general -purpose 
bench  signal  generators  to  adjust 
circuits  within  their  respective 
frequency  ranges.  Such  a  unit  is 
not  suitable  for  SSB  narrowband 
receiver  tests,  but  it  can  be  a  great 
help  for  workbench  circuit  test- 
ing when  you  coimecl  it  to  a 
simple  resistor  attenuator  diode 
detector  arrangement.  Testing 
resonant  circuits  like  cavities  and 
other  bandpass  circuits  is  quite 
easy.  The  SWR  analyzer  is  not  a 
tool  that  is  used  every  day,  but  when 
it  is  needed  for  antenna  ;uialysis  or 
other  tasks,  U.Hh  ol  li^se  units  work 
well.  Here  is  a  brief  rundown  on  the 
two  SWR  analyzers. 

The  MFJ-259  HFATIF  unit  is 
capable  of  operation  from  L8 
MHz  to  174  KfH/  in  a  six-band 
step  arrangement.  The  output  of 
the  signal  generator  is  nearly  200 
mW.  The  high  power  output  can 
be  quite  useful  in  adjusting  cir- 
cuits that  need  to  be  attenuated, 
such  as  cavities  that  are  otit  of  reso- 
nance. The  power  output  can  be 
adjusted  with  an  external  resistor 


step  attenuator  as  you  get  near 
resonance  and  lower  loss.  Used 
together  with  the  internal  fre- 
quency readout  indicator,  this 
makes  for  a  very  powerful  bench 
signal  generator. 

As  with  all  basic  units,  there  is 
always  something  more  that  can 
be  added  to  a  device  to  make  it 
more  useful.  The  analyzer  as  it 
comes  from  the  factor}^  is  quite  a 
powerful  tool  that  is  usable  with 
ease  to  adjust  antennas  in  its  fre- 
quency range.  One  more  stock 
[L^iure  might  make  this  unit  re- 
ally shine.  It  would  be  to  add  a 
protective  case  to  allow  outdoor 
use  without  subjecting  the  ana- 
lyzer to  rough  handling  and  per- 
haps accidental  jarring.  The 
MFJ-29  case,  available  sepa- 
rately, is  not  expensive  ($20)  and 
alTords  the  meter  a  good  deal  of 
protection.  1  found  a  small 
Tektronics  pocket  o-scope  case  at 
our  liKdl  swapmeel  (for  a  buck) 
to  protect  the  meter,  and  it  works 
well. 

The  MFJ-219  LHF  SWR  ana- 
lyzer doesn't  need  a  carrying  case, 
as  it  is  more  robust  than  the  more 
delicate  259  meter  with  its  LCD 
display  lo  protect.  I  provided  a 
case  for  my  unit,  as  1  don't  want 
it  to  get  tossed  around.  After  alL 
it*s  still  a  precision  instrument 
that  needs  protection  if  you  ex- 
pect to  make  reasonable  lest  re- 
sults, I  am  on  the  lookout  for  a 
single  carrying  citse  for  both  units 
and  their  accessories,  and  have 
been  looking  at  the  feasibility  of 
some  small  computer  laptop  case 
tor  iliis  purpose.  There  are  a  lot 
of  surplus  laptop  computer  cases 
on  the  market  for  very  reasonable 
prices,  so  we  will  see  what  turns 
up.  73,  Chuck  \\T361GP, 
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Color  me  video! 

For  the  past  few  manths,  we*  ve 
been  exploring  ihc  developmem 
of  television,  and  ihe  makeup  of 
video  signals.  This  lime,  lel\  Uike 
a  close  look  ;U  I  he  color,  or 
*VhrumLL"  jhi glial. 

As  [  meiiiioncd  last  limCv  it  was 
decided  that  the  color  information 
could  be  sepiiriilc  from  the  bright- 
ness, or  *'luminencc."  portion  of 
the  picture,  and  could  be  hidden 
on  a  subcarrit^r  riding  on  the 
baseband  video  itselL  (By 
"'baseband/'  1  mean  the  actual 
video  signal,  nither  than  the  ra- 
dio signal  coming  from  a  irans- 
miuer.)  Wc  look  a  look  at  the 
basic  scheme:  a  high- frequency 
signal,  non-harmonic  with  the 
tine  scanning  rate*  simplv  added 
to  the  video  signal.  But  how 
do  vou  set  thai  one  sienal  to 
represent  the  two  L^ssential  color 
elements  of  hue  and  satumtion? 

Matrix! 

If  you're  familiar  with  FM  i^te- 
rco  broadcasting  (which  came 
much  later,  but  that's  irrelevant 
here),  you  know  how  two  signals 
can  be  ajded  and  subtcicted  fnim 
each  other  algebraically.  Hmmm, 
let*s  take  a  quick  detour  and  go 
over  it:  the  concept  is  crucial  to 
understaDding  color  video  signals. 

To  add  iwo  signals,  you  feed 
I  hem  through  resistors  which 
meet  at  a  common  point.  To  sub- 
tract them,  you  invert  one  first 
(turn  it  upside  down),  and  then  do 
the  same  thitig.  The  resulting  volt- 
age at  the  common  point  will  rep- 
resent the  combination  of  the 
two  signals,  either  an  addition 
or  a  subtraction,  depending  on 
whether  one  of  the  signals  was 
inverted.  And,  of  course,  thai  volt- 
age will  move  up  and  dow n  as  the 
signals  change* 

In  stereo  audio,  there  are  two 
items  to  represent:  left  and  right. 
So,  you  can  create  two  matrixed 
signals:  L+R  and  L-R.  FM  stereo 
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sends  the  L+R  signal  (which 
is  simply  a  mono  mix  of  the 
two  channels)  on  the  main  ciirricr, 
and  sends  the  L-R  signal  on  a 
subcarrier.  That  w^ay,  a  mono  re- 
ceiver will  hear  a  normal  mono 
signal,  while  ignoring  the  L-R 
subcarrier.  The  stereo  receiver, 
though,  will  detect  the  carrier,  re- 
cover ihe  L'R  signal,  and  then 
mix  it  twice  with  the  L+R  signal. 
Twice?  Yes — one  mix  will  be  an 
addition,  which  will  produce 
(L+R)  +  (L-R).  which  equals  2L 
+  OR*  or  simply  2L.The  other  mix 
will  be  a  subtraction  (by  invert- 
ing one  of  ihc  signals  first),  which 
will  produce  (L+R)  -  (L-R),  orOL 
+  2R,  or  simply  2R,  Thtis,  the  L 
and  R  signals  are  recovered. 
Pretty  slick,  huh? 

Color  TV  used  the  same  idea, 
but  it  was  a  liltle  bit  more  com- 
plicated. Since  iherL^  were  three 
colors  to  represent  (red.  green  and 
blue),  the  matrix  consisted  of 
three  elements.  Sending  three  el- 
ements on  one  subcarrier,  though, 
would  have  been  rather  trickv,  as 
it  would  have  required  sequential 
timing  circuits,  tough  to  imple- 
ment with  the  vacuum  tube  tech- 
nology of  the  day.  Sending  two, 
though,  wasn*l  overly  hard,  as  any 
AC  wave  (such  as  the  subcarrier) 
has  two  polarities,  positive  and 
negative,  which  can  be  used  to 
represent  two  elements  of  infor- 
mation, and  then  be  separated  ai 
the  receiver.  Was  there  a  way  to 
Induce  the  matrix  to  two  elements 
and  still  recover  all  three  colors? 

Ta  da! 

In  this  case,  yes.  Luckily,  the 
luiiiincncc  signal  was  therc,  too,  ami 
could  be  used  as  pan  of  the  eqtiadoa 
Let's  sec  lKn\  they  did  it: 

Tl^  luminence  signal,  called  "V' 
(Y  call  it  that? — I  don't  knowL  was 
used  as  a  referetice.  It,  of  course, 
was  just  an  addition  of  R,  G  ajid  B . 
By  subtracting  Y  from  each  indi- 
vidual color  sigtial,  R-Y,  G-Y  and 
B-Y  were  produced.  Then,  the  C- 
Y  signal  was  simply  discarded! 
What??  How  could  they  ever  re- 
cover the  green  information  if  they 
threw  G-Y  awav? 


In  order  to  grasp  the  recovery 
of  the  green  signal,  it's  important 
to  keep  the  relationship  of  Y  to 
the  chroma  signals  in  mind  Re- 
member, the  Y  signal  is  a  combi- 
nation of  all  three  originaU 
pre-matrixed  red,  green  and  blue 
sign  alii.  So,  if  you  recover  the  R- 
Y  and  B-Y  signals  (we'll  a;ei  to 
how  they  did  thai,  in  a  moment), 
and  then  add  Y  to  each  of  them, 
you've  got  the  R  and  B  signals 
back.  Now;  add  those  together  and 
subtract  the  result  from  Y,  and 
what's  left  is  the  amount  of  G  that 


of  saying  thai  the  receiver  regen- 
erates the  equivalcni  of  an 
untnodnlaied  subcarrier,  and  then 

compares  it  to  the  real  one.  The 
unmodulated  one  tells  the  re- 
ceiver when  the  positive  and 
negative  peaks  should  occur,  let- 
ting it  examine  each  polarity  sepa- 
rately. In  other  words,  time,  rather 
than  amplitude,  is  used  to  f\nd  the 
occurrence  of  the  two  fxilarities. 
How  to  do  that?  Luckily,  quartz 
crystals  are  pretty  stable.  If  you 
synchronke  a  crystal  oscillator 
to  a  reference  signal,  and  then 


Sending  three  elements  on  one  subcarrier 

would  have  been  tricky  with  the  vacuum 

tube  technology  of  the  day. " 


was  in  the  Y  signal.  In  other 
words,  green,  which  was  hiding 
in  there  all  along!  This  is  a  clas- 
sic, if  convoluted,  case  of  solv- 
ing for  one  missing  variable  when 
the  other  two  are  known.  lt\s 
detective  work,  more  or  less. 

Ride  'em,  subcarrier 

Siiice  Ywould  be  available  at  the 
other  end  of  the  process,  this  crazy 
thing  could  actual h  svork — but  the 
problem  of  how*  to  encode  R-Y  and 
B-Y  onto  one  subcarrier  remained. 

Remember  when  1  mentioned 
that  you  could  use  the  two  polari- 
ties of  the  subcarrier  indepen* 
demly?  Well,  why  not?  What  if 
you  used  the  amplitude  of  the 
negative  peaks,  say,  for  the  B-Y 
signal  and  the  amplitude  of  the 
positive  peaks  for  the  R-Y? 
Would  that  work?  It  sure  would! 
(Actually,  I  don't  remember 
which  peak  was  used  lor  which, 
and  my  video  reference  books  are 
all  packed  away.  But  it  doesn't 
matter;  the  principle  is  the  same.) 

OK,  it  was  in  there,  but  how  die 
heck  could  >^ou  recover  that  infor- 
inaik>n?  With  a  normal,  symmetri- 
cal AC  waveforrn,  the  center,  or 
zero-crossing,  line  is  easy  to  find. 
But  this  thing  would  be  riding  along 
on  lop  of  the  Y  signal,  so  its  center 
line  would  be  wandering  aU  over 
the  place!  Simple  amplitude  detec- 
tion of  the  positive  and  negative 
peaks  wouldn't  work. 

Synchronize  your  crystals! 

The  answer  lay  in  synchronous 
detection.  That's  just  a  fancy  way 


remove  the  reference,  the  oscil- 
lator will  stav  in  **hlind  svnc"  with 
the  reference  for  a  short  period  of 
time  before  drifting  off  into  never- 
never  land.  You*d  never  gel  away 
with  that  sort  of  thing  using  an  LC 
oscillator,  but  it  works  with  a 
crysiaL  Of  course,  a  **short  pe- 
riod" is  a  subjective  quantity. 
LuckUy  for  color  TV,  that  lime 
period  only  needed  to  be  62.5  mi- 
croseconds,  or  the  length  of  one 
horizontal  line. 

So,  a  reference  signal  was 
placed  at  the  very  end  of  each 
horizontal  sync  pulse.  Called  the 
'^colorburst,'*  it  consisted  of  about 
seven  cycles  ctf  the  unmodulated 
ctylor  subcarrier  frequency.  It  was 
easy  enough  to  cTncaie  a  '*burst  gate* 
circuit  w  hich  let  anly  that  signal 
pass,  since  the  horizontal  sync 
a>uld  be  used  to  trigger  the  gate. 
The  reference  burst  could  then  be 
used  to  sync  the  crystal  oscillator, 
with  new  color  sync  ixxurring  at 
the  Marr  of  each  horizontal  line, 
right  after  the  horizontal  sync  pulse, 
and  before  any  picture  information 
would  be  displayed. 

Using  the  phase-locked  crystal 
I  oscillator  as  a  time  reference,  the 
synchronous  detector  could  cx- 
I  tract  the  values  of  R-Y  and  B-Y 
encoded  on  the  opposite  pe^tks  of 
I  the  subcarrier.  All  it  had  to  do  was 
I  examine  the  voltage  value  of  the 
I  stibcarricr  w  hen  the  reference  was 
in,  say,  the  positive  state,  and 
assign  that  to  R-Y  and  then  do  the 
same  when  the  reference  was  in  the 
negative  state,  and  assign  that  to  B* 
Y.  Thus,  the  hvo  signals  were  split 
ofi"  and  recovered  and  then  sent  to 


the  matrices  thai  iccoveted  gneen 
and  rmally  outputted  R,  G  and  B! 
All  ihal  was  left  was  ampliFying 
them,  sending  t)icm  to  the  picture 
tube's  electron  guns,  iuid  enjoying 
the  resulting  color  picture. 

Whew* 

I  realize  that  was  pretty  com- 
plicated—it might  pay  to  read 
it  over  a  few  limes  and  let  h 
sink  in.  Basically,  it  was  all  a 
clever  matrixing  scheme,  de- 
signed to  fit  a  color  picture  into 
nearly  the  same  bandwidth  as  a 
monochrome  one.  And  ii  worked! 

Almost  perfect 

There  was  one  little  anomaly, 

though,  and  we  live  w  ith  it  today. 
AlLliuugh  the  color  burst  signal  did 
provide  a  reference  for  the  syn- 
chronous detecior.  it  didn't  say 
anything  about  how  accurately 
the  transmitted  color  values  rep- 
resenied  the  picture.  And,  imfor- 
tunately,  various  TV  stations  and 
networks  weren't  loo  uniform 
about  that.  Plus,  phase  shifts  in 
the  TV's  circuits  could  throw  the 
process  off  even  further.  So,  even 
though  the  TV  set  might  seem  to 
be  working  perfectly,  sometimes 
the  color  was  off.  Enter  the  hue 
conlroL 

By  varying  the  phase  of  the 
synchronous  detector's  reference 
(from  the  crystal  oscillator),  val- 
ues intended  for  one  ccjlor  could 
be  made  to  appear  in  another 
color,  because  the  deiector  would 
be  looking  M  the  wrong  pan  of 
the  waveform,  due  to  the  time  dif- 
ference. As  the  phase  was  con- 
tinuously varied,  ihe  hue  of  the 
picture  would  shift.  The  hue  con- 
trol, which  shifted  the  reference 
oscillator's  phase,  could  be  manu- 
ally adjusted  to  get  everything  in 
line  for  the  best  perceived  picture. 
By  the  way.  some  other  TV  sys- 
tems, in  use  in  other  pans  of  ihe 
worid,  have  reference  signals  that 
eliminate  the  need  for  a  hue  con- 
trol Oh  well,  that's  the  price  we 
paid  for  being  first  in  color  TV. 

The  upshot  of  all  this  color  en- 
coding is  ihai  color  signals  are  very 
time-sensitive.  So  what?  Well  it  all 
works  fine  forli\e  bmadca-siine.  but 
it  played  havoc  with  die  develop- 
ment of  color  video  recording.  Next 
time,  we'll  begin  exploring  the  re- 
cording of  TV  signals.  It's  a  fasci- 
nating topic  in  and  of  itself.  Until 
then.  73  de  KB  1 UM 
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Barter  'n'  Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a 
hamfes!  to  iry  and  dump  it,  but  you  l^now  youll  gel  a  far  more  reaJisiic  price  if  you 
have  II  out  where  100.000  active  ham  potential  buyers  can  see  it  than  the  few 
hundred  local  hams  who  come  by  a  flea  marker  tabfe.  Check  your  attlCt  garage^ 
cellar  and  ctoset  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
It's  too  old  to  seiL  You  know  you're  not  going  to  use  \i  again,  so  why  leave  it  lor 
your  widow  to  throw  out?  That  stuff  i&n'l  getting  any  youngerl 
The  73"  Flea  Market,  Barter  'tC  Buy,  costs  you  peanuts  (aJmost)— comes  to  35 
cents  a  word  for  individual  (noncommercial I)  ads  and  SI  .00  a  word  for  commer- 
cial ads  Oonl  tell  a  long  story.  Use  atibreviations.  gram  it  in.  But  be  honest. 
There  are  plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  including  your  call,  address  and  phone  numtier. 
Include  a  check  or  your  credJt  card  number  and  expiration.  If  you're  placing  a 
commercial  ad.  Include  art  ddditional  phorie  number,  separate  from  your  ad. 
This  ts  a  monihly  magazine,  not  a  daity  newspaper,  so  figum  a  couple  morrlfis 
before  the  action  starts;  then  be  prepared.  \\  you  gel  too  many  calts,  you  priced  it 
tow.  If  you  don't  get  many  calls,  too  high. 

So  get  busy-  Blow  ihe  dusi  off.  check  everylhtng  out,  make  sure  it  still  worths  right 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old- timer  happy  with 
that  rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put 
together  a  list  of  small  gearyparts  to  send  to  those  interested? 

Send  your  ads  and  payment  to;  73  Magazms,  Barter  'n'  Buy  70  Rl.  202ISI. 
Petertjorough  NH  03458  arxj  get  set  for  the  phone  calls  The  deadhne  for  the 
August  1997  classified  ad  section  is  June  5th,  1997. 


TOWER  1O0'  gyyed  2'  triangufar,  10' 
sections.  MIUAB-IOSC,  EkHD  Galva- 
nizing Dismantled,  ready  to  go.  in- 
cludes 1A4'  guy  wire,  screw  anchors. 
Excellent  condition.  Details  Phor>t/ 
FAX.  Jim  W9GLR  PotkCHy  FL.  (941) 
984-1317.  BNB1600 

LARGE  ASSORTMENT  of  used  tesl 
equipment.  Most  insiruments  are 
priced  at  10%  of  original  oosl  or  less. 
Request  list.  Jim  Stevenson,  3401 
Sunny  Slope  Road.  Bridge  water  NJ 
06807:  (908)  722-6157,  FAX;  (908) 
722-6391.  BNB20S4 

ASTRON  power  supply,  brand-new  w/ 
warranty.  RS20M  S99.  RS35M  $145.    I 
RSdOM  S209,  Call  lor  other  models, 
(81 B)  286^11 8  BNB4t1     | 


Tilt  PHDARA  Hamfest  3  May 
8-4 PM  at  the  KC  Market  Center. 
Bob  WAOCLR  (816)  436-0069. 
waOclr@juno.com  or  Box  28954.  Kan- 
sas City  MO  641SS-S954.       BNB20S 

WANTED:  G-VG+  cond  older  mobites/ 
hts:^C22A/S/U.  33U.  1C2/3/4A/AT  13- 
509/76ers,  most  any  non-mem  synlh 
rigs.  Also  xtals  +  assys  for  above.  Mark 
WT\iteman  N7TRZ,  NE  114  Ave.,  Port- 
land OR  97220-2245.  503-257'3a20. 

BNB203 

Audio  Equipment  wanted.  1930s- 
1960s.  Tube -type  ampjj  tiers,  large  or 
small  SF>eakefs,  mixers,  microphones, 
tubes,  parts,  etc.  Especially  Western 
Electric.  Jensen.  Marant2,  Macirrtosh, 
JBL.  etc,  1-800-251-5454.      BNB202 


MAHLON  LOOMJS,  iNVENTOR  OF 
RADIO:  by  Thomas  Appleby.  {Q 1967). 
Second  printing  available  from  JOHAN 
K.V,  SVANHOLM  N3RF,  S  VAN  HOLM 
RESEARCH  LABORATORIES.  P.O. 
Box  81.  Washington  DC  20044.  Please 
send  $25.00  donation  with  S5.00  for 
S&H.  BNB420 

BREAK  THE  CODE  BARRIER:  A  setf- 
hypnosis  tape  that  allows  you  to  loarn 
or  Increase  code  speed  easily  and 
quickly.  To  order  send  S14.9S  +  S3.00 
S&H  to  Dr.  Hn\  Goodman.  RO  Box 
184,  Eastport,  ME  04631.  For  more 
info,  send  SASE  or  [http://www 
,  ne  ma  ine .  com/w3u  wh/mo  rse .  htm  ] 

BNB203t 

HEATH  COMPANY  is  selling  photo- 
copies of  most  Heath  kit  manuals.  On(y 
authorized  source  for  copyright  manu- 
aJs,  Phone:  (616)  925-5899.  8-4  ET. 

BNB964 

CLASSIC  RADiOS  Radio  Finder  Web  list 
revised  weekly:  Iwww.radiofindercom] 
TEUFAX  {31 3J  454-1890  [finder 
diadiofindercom].  BNB700 

DSS  BIBLE  Volume  2.  All  new  infor- 
mation -  No  duplication  from  Volume  I. 
200  y  pages,  280+  files,  $79.95  +  $5.50 
P+H.  DSS  B!BLE  Volume  1.  -  $49.95 
PPD.  OSS  SECRETS  ■  All  Patents 
$69.95.  All  $179.95  ViSA/MC 
TELECODEl  -S20-726-2833.  [http:// 
www.  hackerscatalog.com[  BNB1024 

PRINTED  CIRCUIT  BOARDS  for  ama- 
teur radio  and  hobby  projects,  ihhh;// 
www.cf.ais. netyf a rcir J  or  SASE  FAR 
CtRCUrrS  18N640  Reld  Ct..  Dundee 
IL601ia,  (847)  836-9148.     BNB5013 

RF  TRANSISTOR  TUBES  2SC2B79. 
2SC1971.  2SC1972.  MRF247. 
MRF455.  MB8719.  2SC1307, 
2SC2029,  MRF454.  2SC3133, 
4CX250B,  12D06.  6KG6A,  eic. 
WESTGATE,  1-800-213-4563 

BNB6000 


Never  ssv  die 

Coniinued  from  page  55 

me  with  a  lifetime  of  advenmre 

and,  apparently,  no  excitement 
or  adventure  for  you.  Oh,  Fve 
tried  to  get  you  interested  in  our 
hajn  satellites.  1  failed,  Tve  tried 
to  gel  you  on  slow  scan.  Failed 
again.  I've  tried  to  get  you  up 
to  10  GHz,  where  I  worked 
seven  states.  No  sale.  I've  talked 
up  DXpcditioning.  Even  mini- 
DXpeditioning  to  the  Caribbean 
or  some  nearby  spot  like  Si. 
Pierre,  Another  blank* 

.Ajid  w  hen  I  write  about  the  fun 
Fve  had  doing  the  alxwe  I  gel 
carping  crapv)la  about  niy  ego.  I 
haven't  suggested  doing  anytliing 
1  haven't  done.  And  Fni  just  a  guy 
who*s  been  dunib  enouiih  lo  make 
his  hobby  his  lifers  work.  Hey, 


what  could  be  more  fun?  But 
when  I  suggest  that  you  coitsider 
getting  out  of  the  rai  race  of  wori<- 
ing  for  someone  else  and  experi- 
encing the  freedom  of  having  your 
own  business,  you  just  sink  lower 
into  your  commuting  rut  and 
v;:n\  n.  Get  some  strtelline  salts  or  a 

■  Ik.-' 

boiiJe  of  amitKinia  and  come  out 
of  that   hypnotic   trance   you've 

been  tn  for  the  last  few  years* 
Grumble. 

Hey!  Wake  Up! 

What  is  it  going  to  take  lo  blast 
you  out  of  that  rut  you're  in? 

Rut?  Me?  Yes,  you!  If  you  are 
working  for  someone  else — ^^if  you 
are  commuting  to  wortt  every 
day — if  you  are  sick — if  you 
aren'i  an  exciting  and  interesting 


pefM>n.  Tve  bcen-thepe-done-that. 

When  I  was  a  kid  I  commuted 

to  high  schooL  an  hoiir  trip  on 

the  jam-packed  New  York  sub* 

way  every  morning  imd  after- 
noon. Then  ihere  was  the  time  a 
few  years  later  when  1  w^as  an 
J  engineer  at  Airborne  Instrument 
Laboratories  in  Mincola  and 
commuted  an  hour  each  way 
from  Brooklyn.  I  tried  it  via  the 
subway  and  ilie  Long  Island 
Railroad,  and  I  tried  it  driving 
die  Belt  Parkway  and  Ihe  Grand 
Centra!  Parkway.  Both  ways 
sucked.  But  then  T  was  in  as  deep 
hypnosis  as  you  and  didn't  know 
any  better.  Yet, 

I've  been  through  the  hiring 
and  firing  routines,  complete 

with    resumes    and    iniervicws. 
Continued  on  page  81 
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Mumbsf  73  on  y^ur  F&edb^ck  eard 


Specirl  events 


Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  September  issue,  we  should  receive  it  by  June  t  Provide  a 
clear,  concise  summary  of  the  essential  details  about  your 
Special  Event. 
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MAY  2  &  3 

KINGSBURG,  CA  The  Fresna 
ARC,  Inc.,  will  host  its  annual 
Hamfest  at  Riverland  RV  Park.  3 
miles  south  of  the  town  of 
Kingsburg.  on  Freeway  99.  The 
hamfest  win  t>e  held  7  AM-4  PM, 
Sat..  May  3rd.  Hams  be-gin  to  arrive 
at  the  park  on  Fo.  May  2nd,  with 
plenty  of  RV  parking  availabte. 
Displays  of  new  and  vintage  radio 
equip,  and  swap  tables  loaded  with 
used  radio  equipment  for  sale  or 
trade  will  be  featured.  VE  exams  for 
all  classes.  Information  will  be 
exchanged  on  new  radio  operations, 
new  radio  equipment,  and  operator 
techniques  to  improve  work  in 
disaster  and  emergency  services. 
Contact  Fresno  ARC.  Inc..  P.O.  Box 
783.  Fr&sno  CA  93712. 

MAY  3 

CADILLAC.  Ml  The  Wexaukee 
ARC  will  hoJd  their  annual  Hamfest, 
8  AM-2  PM,  at  the  Cadillac  Middle 
School.  VE  exams  for  all  classes  at 
1  PM.  Adm.  $5:  8"  table  $6.  Setup 
at  8  AM  for  table  liolders  only.  Talk- 
In  on  146.98  rptr.  Contact  Dan 
KEBKU.  Wexaukee  ARC.  RO.  Box 
?63,  Cadillac  Ml  4960 1  Tel.  (6t6} 
775-0998. 

KANSAS  CITY,  MO  The  PHDARA 
will  tiold  its  annual  Hamfest  6  AM-4 
PM  at  the  Kansas  City  Market 
Center,  i-435  and  Front  St..  south 
of  Worfds  of  Fun,  Vendorlables  $40/ 
S20i  ftea  market  tables  $10,  radio 
ciub  tables,  call  for  price.  Adm. 
$6  advanced,  $7  at  the  door. 
Contact  Bob  RoskB  WAOCLR.  Box 
28954,  Kansas  City  MO  64188- 
8954.  Tel.  (816)  436-0069:  E-mail 
[waOctr^juno.coml 

MAY  3  &  4 


ABILENE,  TX  Abilene  will  again  t>e 
the  site  for  tfie  ARRL  West  Texas 
Section  Convention  and  the  Key 
City  ARC  Hamfest.  Prearranged 
setup  for  dealers  and  manufacturers 
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on  Fri„  May  2nd,  4  PM-9  PM.  Setup 
for  all  others,  including  dealers 
arriving  late,  will  be^n  at  6  AM,  Sat., 
May  3rd.  For  info  and  reservations, 
call  Peg  Richard  KA4UPA,  (915) 
672'6889  (leave  a  message,  your 
call  will  be  returned):  or  E-mail 
Ijimr&swconn&ct.net}.  Find  more 
Info  on  the  Web  site  at  [http:// 
www.acu.Bdu/"'€ummingsg/ 
kcarcMmll 

MAY  4 

BLOOMINGTON,  IN  The  Amateur 
Radio  Go  Getters  will  fiost  their  3rd 
Annua]  AA9HI  Hamfest  at  Monroe 
County  Fairgrounds.  8  AM-3  PM, 
Setup  Sun..  5  AM-8AM.  VE  exams 
reg.  at  1 1  Al^,  testing  starts  at  11  ;30 
AM,  Inside  vendors:  S5  portable.  S5 
per  elec.  hookup.  S5  per  ticket. 
Outside  vendors:  S5  per  flea  market 
space,  S5  per  ticket.  Talk-in  on  K9TC 
rptr  1 46.895(^)  MHz  {Tim  Crafton 
K9TC).  Contact  John  Anderson 
AA9HL  (812)  332-3734  after  5  PM: 
or  Randy  Kinser  KF9NA,  (812)  332- 
3588  after  7:30  PM, 

HAGERSTOWN,  MD  TheAntietam 
Radio  Assn.  wilt  present  the  5th 
Great  Hagerstown  Hamfest  and 
Computer  Show  at  the  Hagerstown 
Jr,  College.  Athletic,  Rec,  and 
Community  Center.  Talk-in  on  \ 
14a.940(-)  arvd  146.520  simplex,  the 
night  before  and  the  day  of  the  ' 
event  Adm.  $5.  children  under  12 
admitted  free.  Write  to  Antietam 
Radio  Assn.,  Inc.,  PC,  Box  52, 
Hagerstown  MD  21741. 


WRIGHTSTDWN,  PA  The  23rd 
Annual  Hamfest  of  the  Warminster 
ARC  will  be  held  at  the  MiddJetown 
Grange  fairgrounds,  Penns  Parle 
Rd..  starting  at  7  AM,  Setup  at 
6  AM.  8*  tables  $12  ea.,  pr@*reg. 
recommended.  Unlimited  outdoor 
tailgating  spaces  S9  ea.  Computer 
hardware  and  software  vendors  are 
invited  to  participate.  Adm.  $6. 
unlicensed  spouses  and  children 
under  12  free.  VE  exams  at  11  AM; 
reg.  at  10:30  AM.  Applicants  bring 

1997 


f 


original  and  copy  of  present  license 
and/or  certificates  of  successful 
completion,  two  forms  of  ID  and 
the  S6.25  examination  fee  (Novce 
class  free).  Talk-in  on  147.O^/.60 
rptr  and  146.52  simplex.  Contact 
John  D'Onofrio,  1255  Manor  Dr, 
Warminstef  PA  18974-2102.  TeL 
(215)  675-9165. 9  AM-3  PM.  E-mail 
[warc@crompton.com]. 

YONKERS,  NY  The  Metro  70cm 
Network  will  host  a  Giam  Electronic 
Flea  Market  at  Lincoln  H.S., 
Kneeland  Ave.  9  AM-3  PM.  rain  or 
shine,  Indoor  (lea  market  only.  1st 
table.  $19:  each  additional  table 
$1 5.  or  bring  your  own  tables  at  $14 
for  a  6"  space.  At  the  door  $25  each 
table.  S20  ea.  6'  space.  Full  payment 
due  with  reg.  Adm.  S6.  kids  under 
12  free.  Setup  at  7  AM.  For  reg., 
contact  Offo  Suptiski  WB2SLQ.  53 
Hayward  St..  Yonkers  NY  10704. 
TeL  (914)  969-1053.  Talk-in  on 
449.425  MHz  PL  156.7,  223.760 
MHz  PL  67-0.  146.910  Hz,  and 
443.350  MHz  PL  156.7. 

MAY  8  &  22 

FORT  WORTH,  TX  The  Lockheed 
ARC  and  the  Kilocycle  Club  will 
sponsor  VE  exams  for  all  classes  at 
the  Lockheed  Rec.  Area  Facility, 
2400  Bryant  Irvin  Rd.,  at  7  PM.  For 
details,  call  Ted  Richard  AB5QU, 
(817)293^745.  GROL  testing  done 
by  appointment  only. 

MAY  10 

GREEMVILLE,  SC  A  hamfest  wlfl 
be  sponsored  by  the  Blue  Ridge 
ARS,  8  AM-5  PM,  at  the  Anderson 
County  Farrgrounds.  E  of  Anderson 
on  Hwy.  29  Business,  Flea  market. 
Buck  Rogers,  K4ABT  SEDAN 
packet  conference.  VE  exams  at 
noon,  overnight  camping,  free 
parking.  Talk-in  on  1 46,01 /.61. 
Advance  adm.  $4:  $5  at  the  door. 
Contact  Gene  WB4ZBZ,  or  David 
KE400Q,  ($64)  476-2609,  E-mail: 
[ke4qqq  §^  innova.net]. 

HURON,  SO  The  Huron  ARC  will 
sponsor  their  4lh  Annual  Amateur 
Electronics  Swapfest  8  AM-3  PM 
at  the  Natl,  Guard  Armory,  SO 
State  Fairgrounds,  Flea  market 
setup  7  AM.  VE  exams  9  AM,  Taik- 
in  on  t47.09t+).  Contact  Uoyd 
Ttmperfey  WB0ULX,  P.O.  Box 205, 
Huron  SD  57350.  Tel.  (605)  352- 
7896  eve&. 

MEOtNA,  OH  The  Medina  County 
Hamfest  will  be  held  at  the  Medina 
Country  Community  Center,  735  Rt. 
42.  VE  exams  at  9  AM.  Tables  S6, 
outdoor  space  $4,  entrance  $4 


donation,  S3  advance.  Talk-in  and 
directions  on  147.03  rptr  For  more 
details,  contact  Medina  Hamfest, 
RO.  Box  452,  Medina  OH  44258. 

MAY  15-18 

DAYTON,  OH  The  'Four  Days 
In  May*"*  QRP  Symposium  on 
Thursday,  May  15th,  held  in 
conjunction  with  the  Dayton 
hamvention®,  will  kick  off  QRP 
activities  at  Dayton,  Full  day  of 
activities  on  Thursday  at  the 
Days  Inn  Dayton  South  {513-847- 
8422):  includes  multimedia  QRP 
presentations,  catered  lunch,  door 
prizes,  tech  talks,  tutorials  by  clutis. 
Thursday  registration  S30  before 
May  1,  $35  after  (if  still  available). 
Make  checks  payable  to  ''Bob 
Foliett''  and  send  to:  Bob  Foiiett 
AB7ST  2861  Estates  Dr.,  Park 
City  UT  840B0.  E-mail:  [bfollett 
@dite!icom}.  On  Fri.,  May  16th.  the 
QRP-ARCI  Awards  Banquet  will 
be  hosted  by  FDIM  Banquet  Chair- 
person Pete  Merer  WK8S.  Please 
send  $15  banquet  ticket  fee  (US 
check,  MO.  Internat'l  MO)  made  out 
to  "Pete  Meier^  by  May  1  st.  Mail  to 
Pete  Meier  WK8$,  4161  Rural, 
Waterford  Ml  48329:  or  E-matl 
Ipmeier^  tir.com}.  Also  on  the  16th. 
Preston  Douglas  WJ2V  will  host  the 
FDIM  QRP  Vendor  Evening  Social. 
To  register,  contact  Preston  Douglas 
WJ2V,  QRP  Vendor  Evening 
Chairperson,  21 B  Harbor  View  N., 
Lawrence  NY  11559^  or  via  E-maif: 
[pdouglas  1 2  @  ao\,  com]. 

MAY  16 

DAYTOW,  OH  The  southwest  Ohio 
Chapter  of  the  Quarter  Century 
Wireless  Assn.  will  hold  its  1997 
Annual  Banquet  in  conjunction  with 
the  Dayton  Hamvention.  Alex's 
Continental  Restaurant.  125 
Monarch  Lane,  is  the  iocation  for  a 
C.O.D.  bar  at  7  PM,  and  a  banquet 
at  7:30  PM.  Reservation  deadline  is 
May  14th.  QCWA  membership  is  not 
a  requirement  for  attendance. 
Tickets  are  $15  ea.:  make  check 
payable  to  Robert  L  Dingle,  Treas., 
Chapter  9,  and  mail  lo  1117  Big  Hilf 
Rd.  Kettering  OH  45429-1201. 
Charles  Stmger  W8GFA.  former 
mgr.  of  Voice  of  America  Radio 
Station  at  Bethany  OH,  will  give  an 
inside  look  at  this  powerful 
transmitting  station. 

IIAY  t6, 17,  ia 

DAYTON,  OH  The  Dayton  Ham- 
venlion.  sponsored  by  the  Dayton 
ARA,  Inc.,  will  be  held  at  the  Hara 
Arena.  Fri.,  May  16th:  Flea  Market 
open  and  bus  service  avail.,  8  AM- 


6  PM;  Exhibits.  Noon-6  PM; 
Fomms  1  PM-*5  PM.  Sat.,  May  16th:  . 
Flea  Market  and  bus  service  7  AM- 
5  PM:  Exhibits  8  AM-5  PM: 
Forums,  VE  Exams.  Activities.  9 
AM-5  PM.  Hamvenlion  Bartquet  at 
the  downtown  Dayton  Convention 
Center,  6  PM.  Sun..  May  17th:  Flea 
Market  7  AM-4  PM;  Bus  service 
available  7  AM--5  PM;  Exhrbits 
open  8  AM-2  PM;  Forums  and 
activities  9:30  AM-1 :30  PM:  Prize 
drawings  2  PM.  Programs 
available  Fh.  at  7  AM  ii>  the  Hara 
Arena  lobby  and  In  the  lent  in  front 
of  the  East  Hall  entfance.  Flea 
Mailcel  spaces  are  sold  in  advance 
only;  a  maximum  of  3  spaces  per 
person  (non-transferable).  Limited 
to  amateur  radio,  electronic,  and 
related  items  only.  Electricity 
available  in  a  portion  of  the  last 
Flea  Market  row  for  S60  a  space 
extra.  Tables  and  chairs  not 
available.  Contact  the  Fiea  M^rk&t 
Chairman  by  FAX  at  (937)  253- 
1239,  by  E-mail  at  [fteamkt 
@hamventlon.org],  or  by  voice 
mail  at  (937)  276-6932;  allow  30 
seconds  for  the  phone  routing 
system  to  transfer  ihe  call. 
Registration  tickets  in  advance 
SI 3,  at  the  door  $15.  Banquet 
tickets  in  advance.  S25:  after  May 
17th,  if  available,  S30.  Flea  Market 
spaces  $50/1  space,  S 110/2 
adjacent,  S220/3  adjacent;  elec. 
$60  extra  each  space.  Covered 
tent  w/elec.  $325  ea. 

MAY  17 

COLORADO  SPRINGS.  CO  Pikes 
Peak  Radio  Amateur  Assn.  will  host 
a  hamfest  at  Doherty  U.S.,  4515 
Barnes  Rd.  Adm.  $4;  1  st  table  SI  2. 
each  additional  table  S10.  AC 
limited  to  outside  wall  tables,  bring 
extension  cord.  Free  parking. 
Setup  May  16th,  6  PM-9  PM; 
vendors  6  AM  on  the  t7th.  Talk-in 
on  146,97/100  Hz,  and  146,52 
simplex.  Contact  Dennis  Major 
KB0SXC  at  (719)  535'tWO;  or  E- 
mail  [DENNIS.  MAJOR  @  MO.  OOMl 

MAY  23  a  24 

PASCAGOULA,  MS  The  Jackson. 
County  ARC  wifl  hold  its  3rd  Annual 
Hamfest  in  tha  Pascagouia  MS 
Civic  Center,  Jackson  County 
Fairgrounds.  Hours  are  t700Z- 
2100Z  May  23rd,  and  0800Z- 
1500Z  May  24th,  Adm.  $2  50  for  1 2 
yrs  and  older,  under  12  free.  Tables 
58  per 8*.  Free  parking.  RV  parking 
in  designated  areas  only,  electric 
only,  no  dumping  station.  Nearby 
hotels  and  motels  at  reasonable 
rates.  VE  exams  available  at 


0900Z  Sat.,  May  24th.  Prearranged 
meeting  rooms  for  any  amateur 
organizations.  Talk-in  on  145.110(-). 
Contact  Charles  F.  Kimmerly  (Kim) 
N5XGi,  tQOOO  Busby  Rd., 
Vancieave  MS  39565.  Tef.  (60 f) 
826-5811, 

MAY  25 

MILLIARD,  OH  Flyers,  sailors,  and 
amateur  radio  operators  are  invited 
to  come  and  search  for  that  perfect 
bargain  at  the  Franklin  County 
Hamfesl.  The  event  begins  at  8  AM 
at  Franklin  County  Fairgrounds,  j 
Adm.  S5  per  person.  Inside  tables 
$5  ea.  Outdoor  space  S5  per  4 
wheet  vehicle.  Setup  at  6  AM.  Call 
for  advance  tickets.  Overnight 
camping  with  electric  nookup  is 
avail^le  on  the  grounds.  Contact 
Chris  Lind^  RO.  Box  14281, 
Columbus  OH.  TeL  (614)267-7779; 
FAX  (614)  263-7934. 

JUN1 

MANASSAS,  VA  The  Ole  Virginia 
Hams  ARC  will  sponsor  the 
Manassas  Hamfesl  and  Computer 
Show  at  the  Prince  William  County 
Fairgrounds,  on  Rte  234.  Gates 
open  to  public  8  AM,  tailgaters 
7  AM.  General  admission  SS, 
tailgating  $5  additional  per  space. 
All  activities  are  wheelchair  acces- 
sible.  Talk-in  on  rptr.  146.37/146.97 
and  223.06/224.66,  Unlimit- 
ed tailgating  space.  For  more 
information:  Commercial  vendors 
contact  Jack  N4YfC  at  (703)  335- 
9139;  General  information  contact 
Mary  Lu  K84EFP  Bt  (703)  369- 
2377, 

PRINCETON,  IL  The  Starved  Rock 
Radio  Club  Hamfest  will  be  tield  a1 
the  Bureau  County  Fairgrounds, 
starting  at  6  AM.  Advance  tickets  are  ' 
$5  with  4  stubs  before  May  20th. 
and  S6  with  a  single  stub  al  the  gate,  , 
Camping  and  outdoor  flea  market 
area  is  free.  3'  tables  indoors  are 
S10  ea.  Talk-in  on  146.355/955  PL 
103-5.  Contact  Bruce  Burton  KU9A, 
or  Debbie  Burton  N9DRU,  1153 
Union  St,,  Marsoittes  IL  61341- 
1710,  TbL  (815)  795-2201;  E-mail 
[brburton@mtco,coml 

QUEENS.  NY  Tfie  Hall  of  Science 
ARC  Hamfesl  will  be  held  at  the 
New  York  Hall  of  Science  parking 
lot.  Flushing  Meadow  Park,,  47-Ot 
111th  St.  Vendor  setup  at  7:30  AM; 
buyers  admitted  at  9  AM.  Free 
parking,  Adm..  buyers  S5,  selfers 
$10  per  space.  Talk-in  on  444.200 
WB2ZZ0  rptr,  and  146.52  simplex. 
For  more  info,  call  eves,  only,  Amie 


Schtffman  WB2YXB,  (718)  343- 
0172. 

JUN7 

TEANECK,  NJ  The  Bergen  ARA 
will  hold  its  annual  Spring  Hamfest 
at  Fairleigh  Dickinson  Univ.  Buyer 
adm^  S3,  with  XYLs  and  harmonics 
free.  Seller  adm-  StO.  VE  exams. 
Talk-in  on  146.790/.600.  Contact 
Jim  Joyce  K2Z0  at  (201)  664-6725 
before  10  PM. 

GRAND  RAPIDS.  Ml  The  annually 
sponsored  IRA  Hamfesfival  will  be 
held  at  Hudsonville  Fairgrounds 
near  Grand  Rapids.  Doors  open  at 
8  AM  for  general  adm,  DealefB  can 
set  up  on  the  6th  after  7  PM.  or  after 
6:30  AM  on  Ihe  7th.  Overnight 
camping.  Bring  your  equip.,  etc.,  to 
sell  and  trade.  VE  exams  at  8:30 
AM.  Talk-in  on  147.16  link  rptr, 
system.  Reserve  early  for  the  best 
spots.  Indoor  table  space  and  trunk 
sales  spaces  available.  Contact  the 
IRA  votce  mail/info  line  at  (616)  534- 
6803;  or  Tom  KA3YSM  or  Kathy 
K88KZH  at  (616)  698-6627. 

SPECIAL  EVEMT  STATIONS 

MAY  2,  3  &  4 

FALL  RIVER,  MA  WIACT  the  Fall 
Rrver  ARC'S  annual  DXpedition  to 
Martha's  Vineyard  (IOTA-NA046). 
and  Massachusetts  QSO  Party,  will 
operate  on  the  following  freq.:  CW— 
1810,  3550,  7050,  14050,  21050, 
and  28050;  SSB— 1850<  3690, 
7290,  14260,  21390.  28390, 
146.550,  446.000  (FM).  434,0.  and 
439  25  MHz  (ATV).  Send  an  SASE 
for  QSL  via  N1J0Y.  19  Davis  Rd, 
Westpart  MA  02790.  E-mail [roland- 
d^fd.net}. 

MAY  3 

NOVI,  Ml  The  1st  Annual  Novi 
Special  Race  Car  (Indy  500) 
C^ebration  will  be  sponsored  by  the 
Novi  ARC.  1400Z-2100Z.  The  club 
will  use  the  callsign  KC8FSW.  FreqJ 
CW— 7.030.  7.1 25,  21 .050. 21 .1 50; 
PHONE— 14.225,  14.250,  14.300. 
21 .326.  Please  request  "Car  Photo 
QSL."  QSL  to  NA.R.C,  P.O.  Box 
268,  Novi  Mi  4B376'0268.  For  more 
info,  call  Greg  Tullar  KB8UBL  at 
(BIO)  474-3633. 

MAY  3-4 

DANBURY,  CT  The  fabulous  1997 
Conoecticot  QSO  Party  will  be 
sponsored  by  the  Candle  wood  ARA, 
2000Z  May  3rd-20002  May  4th, 
with  a  rest  period  0400Z-1200Z. 
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Phone.  RTTY  and  CW.  For  operat- 
ing rules,  contact  CARA,  P.O.  Box 
3441.  Danbury  CT  06813-3441 
USA.  Please  remember  to  send  an 
SASE. 

PHILADELPHIA.  PA  The  Olympia 
ARC  will  operate  WA3BAT  from 
1300Z  May  3rd"2000Z  May  4th.  to 
commemorate  the  99th  anniversary 
of  Admiral  Dewey's  triumph  over  the 
Spanish  fleet  at  the  Battle  of  Manila 
Bay.  SSB/Phone:  3,898,5.  7.248.5, 
14-248,5,  21.368.5,  28.368.5, 
145.270  FM.  CW:  3.710,  7.030/.110, 
14,030.  21.O4O/.110.  28.025.  For  a 
certificate,  serxj  QSL  arx!  a  9"  x  12* 
SASE  ID  OfyrrpiaARC,  trx^ependence 
Seaport  of  Philadelphia.  211  South 
Columbus  Blvd.,  Philadelphia  PA 
19106  USA. 

MAY  10  &  11 

FLOYD,  VA  The  Foundation  for 
Amateur  Intemational  Radio  Service 
(FAIRS)  will  operate  FAIRS  Club 
stations  N4USA,  US5WE.  BY1QH, 
8R1WD  AND  S21AM.  to  celebrate 
the  6th  anniversary  of  FAIRS.  Freq.: 
General  portion  of  40,  20,  and  15 
meters.  For  a  certiftcate,  send  QSL 
and  a  9"  X  12''  SASE  to  FAIRS.  RO. 
Box  341.  Floyd  VA  24091  USA. 

MAY  17 

TAMA,  I A  The  South  Tania  ARS  will 
operate  WD0GAT  1 500Z-2300Z  to 
celebrate  the  annual  Lincoln 
Highway  Bridge  Festival.  Operation 
will  be  in  the  General  40-15  meter 
phone,  Novice  10  meter  phone,  and 
2  meters.  For  a  certificate,  send  your 
QSL  and  a  9"  x  1 2"  SASE  to  STARS/ 
WD0GAT,  P.O,  Box  94,  Montour  lA 
50173. 

MAY  31 

NEW  PORT  RICHEY  FL  Pasco 
County  RAGES  "Disaster  Fair'  will 
be  held  1300Z-1700Z  on  14,225/ 
,275  and  28,400{±)  QRM.  For  a 
certificate,  contact  Michelle  Baker, 
EOC,  6744  Government  Dr..  New 
Port  Riohey  FL  34654  USA. 


Radio  Bookshop 


Ham  SOO-274-7S73  ar  (-(j;^  C^  <-oS.  FAX 
60$^924-S6B,  or  fee  otdef  fum  oci  page  S& 
lof  onieriDg  infonnatidp^  


Coid  Fusion  Journal 


Trj'  a  12-issuc  ^^ub^cripLioD 
for  $50.  This  is  going  to  be 
one  of  the  largest  industries 
jiO  the  world  in  a  few  years, 

'and  the  ground  floor  is  still 
jOpcn. 


HOMINB  IN 


Numb&r  80  on  your  Feedback  card 


Radio  Direction  Finding 


Joe  Moer  RE.  KOOV 
P.O  .Box  2508 
Fyllerton  CA  92633 


Many  hamscun'i  imagine  Liin> 
ing  a  VHP  beam  or  quail  in  a 
moving  car,  but  il\s  a  cammon 
sight  here  in  soy  them  California 
and  lots  of  other  places.  When 
signals  are  weak,  nuthing  else 
pulls  them  in  and  gives  sharp  di- 
reciional  bearings.  What's  more, 
nothing  works  better  when  Ute  sig- 
nal souTt  huntine  is  horizoniallv 
polari/ed. 

As  yoo  nemeraber  from  study- 
ing for  your  Elcmcnl  2A  icst,  the 
oricntaiion  of  an  antenna's  radi- 
ating elements  determines  the 
polai  i/aiion  of  the  electrical  com- 
ponent of  the  transmitted  or  re- 
ceived RF  wave.  Let's  say  IhaMhe 
path  between  a  transmitter  and 
receiver  is  linc-of-sighl.  Transmit 
and  receive  antennas  arc  polar- 
ized at  right  angles,  one  horizon- 
tal and  one  venicaK  This 
cross- polarized  condiiion  results 
in  the  signal  at  the  receiver  input 
being  weaker  by  as  nnich  as  20 
dB,  which  is  ihe  difference  be- 
tween full  scale  and  zero  on  mosl 
VHF-FM  S-melcrs. 

Now  imagine  whai  happens 
when  that  perpendicularly  po- 
luri/-ed  signal  strikes  a  building, 
mountain,  or  other  non- absorb- 
ing object  larger  than  a  few 
wavelengths.  The  signal  will  be 
reflected  or  scattered.  The  scat- 
tered signal  wil!  have  pohiriza- 
lion  coraponenis  that  are 
horizontal  vertical,  and  all  val- 
ues in  between.  As  a  result,  scat- 
tered signals  will  be  stronger  at 


your  receiver  input  than  a  direct 
cross-polarized  signal. 

On  aT-hunt.  if  the  polari/.aiion 
of  your  RDF  antenna  is  not  the 
same  as  that  of  the  transmit  an- 
tenna, tellected  signals  will  be 
enhanced  relative  to  the  direct  sig- 
nal. If  the  hidden  T  is  in  an  area 
of  high  signal  reflections  and  if 
the  polarization  you  choose  is 
peipendicular  to  it*  you  may  chase 
signal  reflections  from  sian  to  fm- 
ish.  Unless  the  T-huni  rjIcs  in 
your  area  prohibit  non-vertical 
polarizations,  make  sure  your 
quad  or  yagi  has  provisions  to 
adjust  polarization  to  match  the 
target  signal 

The  T- Hit  tit  Book  shows  an 
easy  way  to  putaslipjomi  on  your 
quad\s  biK)m/mast  junction  so  you 
can  turn  the  boom  to  vary  polar- 
ization. The  book  also  has  lots  of 
ideas  for  easy  ways  to  mount  the 
rotating  mast  of  your  beam  or 
quad  on  your  vehicle  for  safety 
and  ease  of  use.  For  an  all -elec- 
tronic method  of  polarization  se- 
lection, see  "Homing  In"  for 
February  1997. 

Gelling  RDF  bearings  with  a 
yagi  or  quad  is  simply  a  matter  of 
turning  your  beam  for  maximum 
signal  and  driving  in  that  direc- 
tion as  roads  allow.  Your 
receiver's  S*meter  is  usually  bet- 
ter than  your  cars  for  detecting  [he 
signal  peaks*  so  be  sure  to  locate 
it  such  that  it  is  easily  viewed  by 
the  driver  and  any  RDF  helpers. 
When  the  signal  is  too  weak 
to  deftect  the  meter,  turn  for 
the  clearest  audio  with  best 
"quieting"' of  noise. 


Photo  A,  You  will  need  an  RF aneuuajor  for  vkisin^  in  ^m  ihe  transmitter 
mth  your  beam  or  quad.  This  res  ism  e  unit  svas  made  by  Arrow  Atuemia, 
80  73  Amateur  Radio  Today  •  May  1997 


As  you  get  closer  to  the  signal 
you're  seeking,  your  S-meter  will 
go  to  full-scale  no  matter  where 
the  beam  is  pointed,  RF  attenua- 
tion in  the  coax  line  from  antenna 
to  receiver  will  knock  the  signal 
down  to  within  the  meters  dy- 
namic range.  Resistive  attenua- 
tors like  the  one  in  Photo  A  are 
easy  to  build  at  home  from  plans 
in  the  T-Hunt  Bot^k  and  the  ARRL 
Handbook.  FAR  Circuits  sells  a 
solder-up  RF-ligbt  enclosure  for 
your  home-brew  attenuator  to 
save  you  a  session  at  Ihe  shear. 
Wired/tested  attenuators  are 
available  from  Arrow  Antenna. 

Instant  bearings  from 
Dopplers 

Yagis  and  quads  arc  simple^ 

inexpensive,  and  effective  for 
two- meter  mobile  RDF,  but  they 
require  the  operator  to  turn  care- 
fully and  interpret  the  S-meter 
readings.  If  ihc  target  signal  is 
varying  in  power  or  pulsing  on 
and  off,  it  may  he  impossible  to 
gel  an  accurate  hearing  with  a 
bouncing  S-meter  On  the  other 
hand*  Doppler  sets  do  not  use  sig- 
nal strength  as  a  bearing  criterion, 

Dopplers  have  no  moving 
pans — just  an  an^ay  of  venical 
whips  (usually  four)  atop  the  vc* 
hide.  The  display  is  a  circular 
ring  of  lighi-emiiting  diodes  (usu- 
ally 16).  Dopplers  work  in  con- 
Junction  with  your  existing 
VHF-FM  mobile  iransceiver. 
handLe-ialkie,  or  scanner,  attach- 
ing to  the  antenna  and  external 
speaker/earphone  connectors. 

Switching  diodes  connect  each 
whip  to  your  receiver,  one  at  a 
lime  in  sequence.  The  receiver 
operates  as  if  it  were  connected 
to  a  single  antenna  rotating 
aitiund  an  invisible  vertical  axis 
in  the  center  of  the  array.  This 
pseudo-rotation  causes  FM 
modulation  to  appear,  superim- 
posed on  the  received  FM  signal 
as  alone  at  the  rotation  frequency. 
The  phase  of  this  demodulated 
tone,  relative  to  the  antenna 
switching  sequence,  determines 
the  direction  of  the  incoming 
signal. 

From  an  ease-of-use  stand- 
point, a  Doppler  is  ne^Iy  ideal. 
One  LED  at  a  lime  comes  on  to 
indicate  direction  of  the  sienal 
relative  to  the  fri>nt  of  the  vehicle. 
The  lop  LED  in  ihc  ring  represents 


Fhoto  B,  Bwiiifuaster  quads  for 
nvo meters  are  araifahle  with  two, 
four  or  six  elements.  Note  the  SO- 
239  LoajL  ctmnevtor  at  the  lower 
corner  of  the  driven  element. 

signal  dead  ahead.  Dopplers  take 
bearings  several  hundred  times 
per  second,  ,so  they  can  capture  a 
signal  of  very  shon  duration  and 
hold  the  bearing  to  it  when  the 
signal  goes  ofL 

Many  hams  have  successfully 
built  their  own  Dopplers.  The 
most  popular  such  project  for 
home  construction  is  the  Roanoke 
EHjppler.  which  you  can  duplicate 
for  less  than  SI 50.  Complete 
plans  for  the  display  unit  and  a 
Iwo-meter  four-clement  antemia 
are  in  the  T-Himi  Book.  1  recently 
designed  an  improved  antenna 
system  that  is  more  sensitive,  cov- 
ers a  wider  frequency  range  and 
can  be  built  either  as  a  one-piece 
assembly  or  with  four  ordinary 
magnetic  mount  whips.  See 
^'Homing  In"  for  April  and  June 
1995  or  the  "Homing  In*'  Web  site 
for  details  of  this  antenna. 

By  hull  ding  your  ow^n  Doppler 
set,  vou  will  save  mone}^  and  learn 
about  Doppler  technology.  For 
hams  who  aren't  ready  for  that  or 
who  want  iiiLire  'bells  and 
whistles^  two  commercial  Dop* 
pier  manufacturers  have  afford- 
able products  for  the  ham  market. 
The  4(K)0  and  50fK)  series  mod- 
els from  Doppler  Sy,stems  Incor- 
porated feature  a  patented  method 
of  **soft-switching"  the  four  whips 
to  reduce  cross -modulation  ef- 
fects. Prices  start  at  $620  for 
an  LED  display  unit  plus  four 
magnetic-mount  whips.  Higher- 
priced  models  add  voice  readout, 
digital  bearing  output  and  other 
advanced  features. 


Nebbh  sh¥  oie 

ConttfiLLed  Jvom  p€ige  77 

I  was  "downsized"  when  the  TV  station  I 
was  working  for  (KBTV  in  Dallas)  shifted 
from  live  programming  lo  all  film,  climi- 
naiing  the  need  for  a  director  for  their  live 
shows. 

Okay,  what's  ihe  first  letter  on  the  eye 
chart?  Thai  big  one  up  on  top?  It's  an  E 
and  for  me  it  stands  for  entreprcneurialism. 
That's  the  subdivision  of  capiialism  that 
works  the  best.  And  it's  the  key  to  your 
fueedom  from  being  hired  or  fired,  from 
commuting,  from  being  downsized,  or  re* 
placed  by  a  someone  in  Pakistan  who's 
belter  educated  than  you  and  will  work  for 
10%  pf  what  you've  been  pulling  down. 

If  you're  totally  wasting  an  hour  or  two 
a  day  commuting  to  work,  what  do  T  have 
to  do,  come  and  shake  you  personally  to 
get  your  attention?  How  can  I  get  you  to 
wake  up  and  lake  charge  of  your  life? 

And  the  same  thing  goes  for  your  health. 
You've  heard  the  old  saw  aboui  you  being 
what  you  eat?  Well,  you  know  it's  true,  but 
as  long  as  your  body  is  able  lo  survive  the 
crap  you've  been  eating,  drinking  and 
breathing,  you  make  do  with  arthritis,  an 
occasional  heart  attack,  cancer,  and  other 
results  of  your  gross  neglect. 

As  far  as  your  health  goes,  no,  Vm  not 
going  to  tell  you  what  to  do.  But  I  am  go- 
ing to  aim  you  at  some  books  which  Tve 
found  reliable  which  will  let  you  educate 
yourself. 

Those  years  you  wasted  in  our  public 
school  system  did  not  educate  you.  WaitUI 
you  read  some  of  the  books  on  my  list 
about  thai  scam.  Tt  may  almost  make  you 
mad. 

Book  list?  It*s  a  28-page  list  of  almost 
one  hundred  books  1  say  you  are  crazy  if 
you  don't  read.  No,  1  don*t  setl  the 
books — that  would  be  a  conilici  of  inier- 
csl.  The  list  includes  a  brief  explanation  of 
why  each  book  will  be  valuable  lo  you  and 
how  you'll  benefit  from  reading  it.  I've 
reviewed  many  of  the  books  in  my  edilori* 
als,  but  you*ve  forgotten  about  'em  al- 
ready. The  U^i  is  a  measly  $5  from  Radio 
Bookshop. 

Just  the  books  on  health  that  1  review 
can  change  your  life,  adding  at  least  an  ex- 
tra 20-30  years   of  robust   heulth   to   it. 

continued  on  page  84 
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INSURANCE       _ 

far 

AMATEURS 

Insure  all  your  radio  and 
computer  equipment 

(except  towers  and  antenna} 

HAMSURE 

E  Ma  it:  ha  msure@amerftech.net 

ivww^ameritech.net/users/hamsure/ 

hamsure.html 

7901  Laguna  Lane  Odand  Park,  IL  60462 

800-988-7702 
Available  only  in  48  contiguous  US 


FREE! 


NEW  CATALOG 

CALL  TOLL  I1IEE:  1-800-JAN-XTAL 

Quality  Crystals 
and  Oscillators  for: 

AMATEUR  BANDS *CB» MARINE  VMF 
SCANNfRS' MICROPROCESSORS' PAGERS 

RO.  Sox  60017  •  Fort  Myers,  Florida  33§06 
(941)  936-2397 


aaCLE  7a  OH  READER  SERVICE  CARD 


CIRCLE  242  OH  READER  SERVICE  CARD 


High  performance  Tri-band,  Dual-band  &  Mono-band  Beams 

Featiirinfl  WA7MAt's  crilic^Jy  coupl«4^  bi-perfodtc^^  ""^  dual  drive  fiy&iefTi 

fTQtTi  space  saving  2  elements  to  long  tioom  plie-up  iMJSters,  the  Raib«am 
offers  more  gain  per  boomtength  than  any  yagi  or  quad.,   GUARAMTEEO' 

«  G«t  th^  DX  odga  with  higher  gain  -  lower  radiatiofi  angles  -  high  F/B  ratio  - 
jowef  noise  *  Mtgli est  quality  aiumifiumA  stainless  steel  hardware  -  2  Kw  PEP 


ANTENNAS  INTERNATrONAL 

563S  W»st  Alice  Ave. 
Qlendale,  Aa  85302 


htlp:/ymemt>ers.aoi.com/raibeam 

E-mail.  RAIb«$m@aDl  com 

Sales:  1  800  530-1913 

SASE  fw  brocfiure    •   V!SA4^G-AIUEX 


NEW  LOWER  PRICES! 


NEW  NiMH 


BATTERIES 


PORIPHC^ 

REPLACEMENT  BATTERIES 


iMtiai 

.iliiilitlP 


ICOM  NiMH 

BP-7SM      13,2v    2200ma 
BP'8M        9.6v      22O0nia 

KENW  OOD  NiMH 
PB  7SM      7,2v      2200iiia 
PB-8SM      I2v       1300ma 
PB-I7M      12v       1300ina 
PB33M      6v        I900ina 


YAB:SU  NiMH 

FNB-33M    4.8v      2200mEi 
FNB^3SM   9.6v      750ma 

ALINCO  NiMH 
EBP-22SM  I2v       I300ma 
EBP'24SM  7.2v     2200ma 
EBP-34M    4.8v      2200ina 


STANDARD  NLVIH 

CNB-153M7.2V      1300ma 

ALINCO  NiCd 
EBP-34       4.8v      1200ina 
EBP34S     4.8v      IfiOOma 
EBP-35       7^v      900nm 
EBP-36       9,6v      65(>ma 


Camcorder  Batteries  •  Accessories  ■  Cordless  Phone  Batteries 
Custom  Battery  Packs  •  NiCad  Cells  *  Lithium  Cells  •  Cellular  Batteries 


Advanced  Battery  Systems,  Inc.,  300  Centre  Street,  Holbrook,  MA  02343 

(800)  634-8 1 32  •  (61 7)  767-551 6  •  Fax:  (61 7)  767-4599 

http://honie.navisoft.com/perJphex 
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The  DFjr  frorn  Agrclu  Engi- 
neering is  a  new  eniry  into  the 
Doppler  itmrket  featuring  digital 
processing  of  bearing  data.  At 
S3S0,  it  includes  the  LED  display 
and  it  set  of  four  ma^tictic-mouni 
whips  iin  an  aJuminum  crossbar 
frame. 

Once  the  incoming  Siignal  is 
above  the  level  nccessury  for  a 
Doppler  10  acquire  bearings*  di- 
rect iuii  indicaiiuiis  are  iiule]K'n- 
dcnt  of  the  signal  strength.  So 
how  do  you  know  ft>r  sure  when 
you  are  close  to  the  tiiddcn  T? 
When  searching  with  a  Doppler 
on  my  mobile  iranst^eiven  I  re- 
rnovc  the  antenna  from  my 
handie-talkie,  lum  it  oti  and  place 
it  on  the  dashboard.  As  the  si^inal 
breaks  squelch  on  Ibe  handie- 
talkie  and  becomes  (yll-quieting, 
1  am  able  lo  gauge  my  progress 
as  I  close  in. 

A  Dopp  I  e  r  i  s  rap  id  -  re  spo  ri  lI  i  n  g« 
convcoienL  and  easy  tu  mourn  on 
any  vehicle,  but  it  is  nol  always 
the  best  looi  for  the  job.  In  areas 
of  high  signal  reflect  Jon.s«  Doppler 
displays  may  dance  wildly,  mak- 
ing it  difficult  lo  discern  a  hear- 
ing trend.  Because  they  do  not  use 
gain  antennas.  Dopplcrs  are  less 
sensiiive  than  beams.  Dopplers 
are  seldom  usabk  at  the  starting 
pt>int  of  sou  Them  California's 
long-distance  weak-signal  hunts. 

Sensitivity  and  accuracy  of  the 
Doppler  method  i.s  degraded 
when  ihe  target  signal  is  horizon- 
tally polarized.  In  that  case,  sig- 
nal refleciions  arc  enhanced 
relative  to  the  direct  signal,  mak- 
ing tracking  much  more  difficult 
in  urban  or  mountainous  terrain. 

The  Doppler  technique  re- 
quires a  receiver  %^ith  FM  detec- 
tion, no  matter  what  inodulatLon 
is  on  the  target  signal  Doppler 
sets  will  not  track  no n -carrier 
modes  such  as  single  sideband 
and  pulsed  noise.  Bearings  taken 
while  the  vehicle  is  in  motion  are 
usually  more  reliable  than  when 
stopped. 

End  of  the  road— time  to 


Sometimes  vou  can*t  drive  all 
the  way  to  the  signal  source.  The 
spurious  signal  youVc  tracking 
may  be  inside  a  building.  Which 
floor?  Whai  room?  A  hidden 
T  may  be  in  a  field  or  a  park,  away 
Irum  vehicle  access.  RDF  on 


I 


foot  when  you  have  driven  as 
close  as  yt>u  can  is  usually  called 
"snirfing/* 

Internaiional-stylc  radio- 
orienteering  contests  are  all  sniff- 
ing, no  vehicles  at  all.  If  you  arc 
tracking  the  beacon  at  the  end  of 
a  hi  i^h-altimde  balloon  ninhi.  vou 

■L_  ^.-  if 

may  need  to  look  miles  away 
from  the  nearest  road  Your  mo- 
bi!e-moimled  beam  or  Doppler 
isn't  siriled  for  these  tasks. 

A  crude  way  in  get  bearings  in 
the  field  is  to  use  body  shielding 
maneuvers  with  your  handie- 
talkie.  Directional  antennas  arc 
far  more  eJTective,  however.  I  du- 
ally you  have  plenty  of  signal 
when  sniffing,  so  a  small 
handheld  beam  of  two  or  three 
elements  is  fine.  TheN6WZI  yagi 
described  in  'Homing  In'*  for 
May  1990  i^  a  gretit  do-it-ytnir* 
self  sniffing  project.  If  you  don't 
want  to  htime-hrew,  consider  the 
three-elcnienl  yagi  from  Arrow 
Antenna  or  the  two-element  quad 
from  AAE  Bandmaster. 

An  ordinary  resistive  attenua- 
tor won't  stop  your  hand-held  re- 
ceiver or  scanner  from  being 
swamped  by  signa!s  leaking 
thmiigh  its  case  as  you  appRKich 
a  bidden  transmitter.  To  get  bear- 
ings under  these  circumstances, 
consider  an  offset  aaenuator.  The 
oscillator  and  mixer  stages  in  this 
device  shift  the  T's  frequency  by 
about  a  megahertz  and  control 
amplitude  of  the  shifted  signal. 
Just  retune  your  receiver  tu  the 
offset  frequency  and  continue  to 
take  bearings.  You  can  purchase 
an  offset  attenuator  from  Anten- 
nas West:  plans  for  a  homebrew 
version  are  in  recent  editions  of 
the  AHHL  Handhfmk. 

Another  wav  to  continue  when 
the  I  wo- meter  signal  is  too  strong 
is  to  track  its  third  harmonic  with 
adutil-band  handheld.  Nornuilly, 
harmonics  arc  40  to  60  dB  weaker 
than  the  fundamental,  so  ii  beam 
for  44t)  MM/  will  get  bearings  on 
it  to  within  n  few  feeu  The  Band- 
master Q-440-6  quad  and  the  Ar- 
row 440-5  yagi  are  small  enough 
lo  tote  along  w  hen  you  sniff.  The 
Arrow  I46/440-B  has  separate  el- 
ements and  fecdpoims  for  both 
tw  o  meters  and  70  cm  on  the  same 
boom. 

I  am  nearly  out  of  space  for  this 
month's  column,  but  I'm  not  out 
of  suggestions  for  VlIF  RDF 


equipment.  Comeback  next  time 
to  learn  about  **buzz  boxes" 
and  field-strength  meters.  You 
will  also  find  out  what  TDOA 
stands  fon 

My  "Homing  In"  site  on  the 
World  Wide  Web  [http:// 
members.aoLcom/homingin/l  has 
a  weaiih  of  information  to  help 
you  and  your  club  get  started  in 
the  fun  of  hidden  transmitter  hunt- 
ing. You  wil  I  find  hot  links  to  sites 
of  many  RDF  equipment  suppli- 
ers mentioned  in  this  article. 
There  are  several  detailed  techni- 
cal articles,  including  modifica- 
tions and  improvements  to 
popular  RDF  prtxlucLs.  One  page 
lists  sources  of  components  and 
assemblies  for  home  constniction 
of  RDF  gear*  i  ncluding  four  mak- 
ers of  circuii  Nnnds  and  kits  for 
the  Roanoke  Doppler  project. 

Want  to  find  out  about  T-hunl- 
iiig  in  your  neighborhood?  Check 
the  links  page  for  Web  sites  and 
E-mail  addresses  of  RDFers  in 
over  40  urban  and  rural  areas  of 
North  America  All  of  them  are 
ea^er  to  hear  from  "Homing  In" 
readers  who  might  join  in  dieir 
hunt  activities.  There  are  even 
RDF-relaied  links  to  15  other 
countries  around  the  world,  most 
of  them  in  English. 

Even  if  you  don't  have  Web 
access,  I  can  put  you  in  touch  with 
RDF  enthusiasiN  near  you.  Send 
inquiries  via  E-mail  to  LHomingin 
@aolcoml  or  via  postal  mail  to 
the  address  at  the  beginning  of  the 
column.  If  your  club  has  T-hunts 
and  isn't  listed  at  my  site,  be  sure 
to  let  me  know  about  that,  too. 


RDF  Antenna  and 
Equipment  Manufacturers 

AAE  Bandmaster  Enterprises 
3164  Cahaba  Heights  Road 
Birminsham  AL  35243 
(205 )  97D-{)622 

Agrelo  Engineering 
Ra  Box  23 1 
PattcrsonviJIc  NY  12137 
(518)864-7551 

Antennas  West 
Box  50062 
Provo  VT  H4605 
(80 1>  373-8425 

Arrow  Antenna 
1803  S-  Greeley  Highway  #B 
Cheyenne  WY  82007 
t307}  638-2369 

Cubex  Quad  Antennas 
2761  Saturn  St.  Unit  E 
BrcaCA  92821 
(714)577'9U09 

Doppler  Systems.  Inc. 
P.O,  Box  2780 
Carefree  AZ  85377 
(602)  488-9755 

FAR  CiiruiLs 

18N640  Field  Court 
Dundee  IL  601 18 
(847)836-914^ 


Swiech  Communication 

Systems 

12218  Greenlree  Road 

Poway  CA  92064 

(619)  748  0708 


W\  40  4 


Photo  C  The  L-Per  dual-antemia  and  receiver  set  hy  L-Trtmics  is 

designed  for  on-foof  tracking  itftimmft  emergenty  beacons  as  well 
as  hidden  liaffi  transmitters.  Cathy  Livoni  KD6CYG  is  using  (his  one 
at  the  Ftiilerftm  Airport, 
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NEUf  Products 


Number  S3  on  yotif  Feedback  card 


You  Need  This  Book! 


Ferromagnetic-Core  Design 
andApplicmion  Handbook  is  new 
from  MFJ  Publishing.  Written  by 
the  legendary  designer  Doug 
DcMaw  WIFB,  iTs  a  quick, 
handy  reference  guide  or  good 
study  manual  for  amateur  opera- 
tors, and  it's  only  S  i9<95.  Il*s  also 
the  onl>  book  that  emphasizes  the 
practical  aspect  of  magnetic  core 
materials  from  low  frequencies 
through  UHF. 

DcMaw  gives  you  an  in-depth 
understanding  of  theory  and  many 
practical  circuit  examples  using 
tonoids,  rods  and  poi  cores  of  fer- 
rile  and  powdered  iron.  You  also 
get  lessons  about  proper  core 


selection  versus  operating  fre- 
quency, circuit  Qh  power  handling 
capability,  and  physical  mass. 
Equations  are  used  only  when 
needed  to  i1Iu.strate  a  concept  or 
design  example— tedious  math- 
ematics have  been  omitied  to 
make  the  Handbook  easier  to 
understand- 

Order  toll-free  by  calling  (800) 
647-1800:  for  more  information 
or  your  nearest  dealer,  contaci 
MFJ  Enterprises,  fnc,  300  Indus- 
trial Park  Road.  Mississippi  State 
MS  39762.  Telephone  (601 )  323- 
5869;  FAX  (601)  323-6551:  or 
check  out  the  Web  site  [hup:// 
mijentcrprises.coml. 


Happy  40th! 


The  Cubex  Antenna  Company  pnuidly  announces  its  new  line  of 
40-tneier  amennus^ — the  '^Mantis."  The  Cubex  4()lh  anniversary  an- 
tenna, it's  available  in  2  and  3  elements,  and  up  lo  7  bands.  Prices 
range  from  SI  J 9*^.95  for  a  2-element  40-meier  antenna  on  a  15x3 
boom  to  $2,379-95  for  a  7'band  antenna  featuring  4  ekmenis  on  10- 
12-15-17  and  20  meters  and  3  elements  on  30  and  40  meters.  Contact 
Cubex  for  details:  2761  Saturn  Street.  Unit  C,  Brea  CA  92S21. 
Telephone  (714)  577-9009  or  FAX  (714)  577-9 1 24, 


User-Friendly  Handhelds 


ICOM  Inc.  brings  you  the  IC-W32A  (CS  ver- 
sion) and  the  !C'W32E  (Europe  version)  hand- 
held high  performance  dual-banders  to  meet  the 
demands  of  both  the  novice  and  the  experienced 
operator:  simple  operation  and  advanced  features. 
The  W32  series  has  separate  tuning  and  vol- 
ume controls  ftjr  each  band  on  the  top  panel,  al- 
lowing independeni  adjustment  of  either  band.  A 
new  function,  the  VHF/LTiF  exchange,  aUows  yon 
ID  assign  VHFAJHF  timing  and  volume  to  either 
knob — set  your  preferred  hand  to  the  knob  that 
gives  you  easiest  access. 

Independent  main  and  subbands  let  you  receive 
both  VHP  and  UHF  simultaneously,  or  use  the  V/ 
V  or  UAJ  functions  for  receiving  two  frequencies 
on  the  same  band.  There  are  200  memory  chan- 
nels:  assign  a  name  of  up  to  eight  characters  from 
the  keypad,  and.  through  the  use  of  an  optional 
cloning  cable,  transfer  stored  infonnallon  from 
ijjie  1C-W32A/E  to  another.  There's  a  ton  more 
sniff  youTI  want  to  find  out  about,  so  contact  your  ICOM  dealer  or 
ICOM  America.  Inc..  2380-1  Knh  Avenue  N,E.,  Bellcvue  WA  98004: 
phone  (206)  454-8 155* 


More  Power 

The  new  Powerport  149  from 
Cutting  Edge  Enterprises  may  be 
just  what  you've  been  looking 
for,  if  you  need  to  run/charge  ra- 
dios, soldering  irons,  test  equip- 
ment, emergency  lights^  laptop 
computers,  video  cameras,  hand- 
held  GPS  receivers,  FAX  ma* 
chiles,  electric  hand  tools — pn^ny 
niuch  anvihing  that  requires  power. 
The  Powerport  149  weighs  nine  pounds,  measures  4*^  x  4.5"  x  6", 
and  provides  140  wans  of  1 15V  AC  (surges  to  200WK  and  up  to  20 
amps  of  l2-voU  DC  power.  It  will  keep  d.  portable  tltmrcsceni  light 
going  for  more  than  24  hours,  or  a  hand-held  radio  running  for  80 
hotirs.  Can  you  think  of  an  emergency  situation  that  coutdn  V  use  one 
of  these  babies? 

Powerport  can  be  charged  in  your  vehicle  through  the  cigarette 
lighter  without  the  engine  running,  or  it  can  be  left  plugged  into  a 
wall  outlet  without  tear  of  overcharging-  Rexible  solar  panels  are  an 
option,  as  Is  the  padded  carrying  case,  with  detachable  accessory 
pouches. 

For  further  information  contact  Roger  Hall  at  Cutting  Edge  Enter- 
prises. 1803  Mission  St.,  Suite  546.  Santa  Cruz  CA  95060:  phone 
(SOOj  206-0115. 


ST-108  Spread  Spectrum  Matched 

Filter  Demod 


SIGTEK.  Inc.,  annminces  the 
release  of  the  ST-108  Spread 
Spectrum  Matched  Filler  De- 
modulator for  cellular  CDMA, 
satellite,  snd  point-to-point  mi- 
crowave applications.  The  board 
supports  direct  sequence  chip 
rates  up  to  30  MHz  and  data  rates 
in  excess  of  2  Mbits/sec.  The  PC/ 
AT  compatible  ST-108  is  avail- 
able with  either  a  70-  or  1 40-MHz 
IF,  Programmable  digital  tUters 
shape  and  filter  the  input  signal 
for  optimum  performance,  A 
programmable  1024  digital 
matched  Filter  provides  instant 
signal  acquisition.  An  optional 


daughter  board  adds  powerful 
concatenated  Convolutional/ 
Reed  Solomon  Forward  Error 
Correction. 

The  ST-108  is  controlled 
through  a  sophisticated  Windows 
95 '^^  interface  that  allows  rapid 
setup  of  all  key  parameters  such 
as  input  filtering,  chip  rate, 
spreading  code,  and  data  format. 
A  DLL  is  also  available  for 
standalone  applications.  For  more 
details,  contact  SIGTEK,  Lnc  at 
9841  Broken  Land  Parkway, 
Suite  206,  Columbia  MB  21046. 
Phone  (410)  290-3918  or  FAX 
(410)290-8146. 


Maiiiifacturers:  your  product  releases  could  be 
here.  Contact  Priscilla  Gauvin  at:  7 J  Magazine 
70  Rt.  202N  Peterborough  NH  03458. 
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NeUER  SaV  BIE 

Cordmuvdjrom  [Xige  81 

There's  an  awful  lot  of  buloncy 
oul  there  in  the  alternalive 
health  field*  so  you  need  some- 
one lo  son  things  oul  for  yoiu 

Now,  getting  back  to  the  big  E, 
If  you*vc  forgotten  the  ihmgs 
Fve  wriuen  aKnit  ihiii  down 
through  ihe  years,  you"ll  do  well 
to  invest  %5  \n  my  Making  Money, 
A  Beginner's  Guide.  Every  now 
and  then  I  get  a  phone  call  or  letter 
from  a  graduate  of  Green*s  School 
of  Entreprcneurialism  thanking 
me  for  changing  ihcir  live*,  \  w  ant 
to  get  you  to  consider  ihe  freedom 
1  offer  aiid  go  for  ii  so  ril  get 
that  letter  from  you  in  a  couple  of 
years. 

The  strength  of  our  country 
lies  in  ^imall  businesses,  not  in 
giant  industries.  As  far  as  I 
know,  every  big  business  is 
crooked  and  aiming  lo  get  big- 
ger and  bigger.  When  ihey  get 
really  big  they  become  interna- 
tional and  their  interests  aren't 
the  same  as  ours.  But  with  their 
money  ihey  have  the  power  to 
pretty  much  control  our  coun- 
try via  hordes  of  lobbyists  in 
Washington  and  every  state 
capital . 

So  stop  wasting  ytjur  life  work- 
ing for  someone  else  and  stmt 
thinking  about  having  ymir  ow'n 
business. 

Dam,  they're  making  soap 
boxes  out  of  cafdhoard  these  days 
and  they  keep  breaking. 

Cancer! 

A  hundred  years  ago  cancer 
was  almost  unkno^^n.  Today  it 
will  affect  the  lives  of  at  least 
50%  of  you.  It's  more  like 
100%.  if  yoti  count  your  family, 
So  what's  gone  wrong  lo  bring 
on  this  epidemic,  and  how^  come 
the  medical  industry  has  been  al- 
most powerless  to  do  anyihing 
abom  it? 

As  you  read  the  books  Tve 
recommended  on  health  voifll 
find  thai  our  medical  industry 
is  centered  on  treating  symp- 
toms, not  getting  at  causes  so 
that  illness  can  be  prevented. 
So  what's  causing  this  cancer 
plague?  And  what  can  you 
do  to  avoid  being  another  vic- 
tim? The  major  problem  seems 
to  be  a  weakening  of  our  im- 
mune systems,  caused  by  an  in- 
crease in  our  poisoning  our- 
selves. Poisoning?  You  bet* 
We*re  doing  a  real  job  on  our- 
selves with  stuff  like  aspartame 
(a.k.a*  Nutrasweet^^* — the  blue 


stufJ),  fluorides  in  our  drinking 
water,  chlorine  ditto,  dioxin 
diUo,  denial  amalgam  (mercury 
poisoning),  air  pollution  (how 
well  are  you  filtering  the  air  in 
your  home  and  office?),  keeping 
needed  L'Vs  out  of  our  eyeballs, 
eating  crap  like  sugar  and  white 
flour  products,  burgers  and  fries, 
meat  laced  with  growth  hor- 
mones, fruits  and  vegetables 
grown  in  almost  totally  mineral- 
depleted  land.  We>e  giving  our 
Kxlies  a  traction  of  the  water  it 
needs  to  flush  out  toxins.  And 
have  you  read  the  list  of  chemicals 
they're  putting  into  our  foods  to 
keep  it  from  spoiling  on  grocery 
shelves?  Do  you  really  think  that 
stuff  won't  collect  and  screw  up 
yotir  body?  And  Tm  mn  even  go- 
ing to  bother  mentioning  the  ef* 
fects  of  alcohol,  cigarettes,  and 
caffeine.  Ooops»  I  alnK^  forgot 
root  canals  and  EMFs. 

Over  a  million  years  or  so  our 
bodies  developed  to  work  best 
on  the  nutrients  then  available. 
Now  we've  changed  all  that  and 
we  wonder  why  we're  dtxldering 
into  nursing  homes  in  our  60s 
instead  of  raising  hell? 

So  WT  poison  our  bodies  into 
sickness  and  then  we  go  to  the 
doctor  and  get  an  expensive 
medication-  Another  poison.  The 
$[,5  trillion  medical  industry  is 
control  led  almost  totally  by  a 
few  major  pharmaceutical  com- 
panies. Their  worst  nightmare  is 
an  inexpensive  cure  for  an  ex- 
pensive illness.  And  remember, 
nobody  in  the  industry  makes 
any  money  until  you  get  sick. 
Thai's  when  you'll  spend  what- 
ever they  demand  to  gel  well 
And  this  is  happily  supported  by 
the  insurance  industry  (you've 
seen  their  huge  modem  build- 
iriiis,  right?),  which  also  has  a 
large  negative  interest  in  your 
being  healthy.  When  you  gel 
sick  ihey  pay.  and  that's  known 
as  cash  How,  Then  they  charge 
higher  premiums.  They  get  their 
cut,  so  ihe  more  they  have  to  pay 
out,  the  tiiorc  profit  they  make. 

Start  reading  the  books  on 
health  on  my  list.  The  Comby 
book  on  a  raw  food  diet.  The 
Batmanghelidj  book  on  water. 
The  Wallach  book  on  playing 
diKtor  The  Coca  book  on  aller- 
gies. The  Lane  book  on  shark 
cartilage,  which  looks  like  one 
of  the  best  answers  to  die  cancer 
problem,  once  you've  pt^isoned 
your  body  to  that  extent, 
Cayenne  to  avoid  heart  attacks. 

The  Bioclectrifier  looks  like 
it  can  help  rebuild   immune 


systems,  and  colloidal  silver 
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holds  some  great  promises,  111 
try  to  keep  you  up  to  speed  in 
these  fields  as  I  learn  more. 

But  if  you  keep  putting  sand 
and  sugar  in  your  gas  lank,  your 
engine  »sn*t  going  to  last  long  and 
youTl  be  doddering  with  your 
walker  to  hamfcsis.  Or  zipping 
around  in  one  of  ihose  handi- 
capped mobiles.  So  go  ahead, 
hoist  a  few  more  beers  and  buy 
another  carton  of  cigarettes. 

1  cat  mostly  vegetables  and 
fruit  these  days.  Vd  eat  more 
meat  if  I  knew  where  to  buy 
meat  safe  enough  to  eat  raw.  l 
love  raw  meat  and  raw  fish. 
Sashimi.  In  Tokyo  1  was  treated 
to  a  chicken  dinner  that  started 
out  with  chicken  sashimi  and  it 
was  delicious.  But  the  chicken 
we  get  from  the  supermarket  is 
so  laced  with  salmonella  and 
other  microbes  that  it's  as  dan- 
gerous as  eating  blowfish.  Hey, 
Fve  got  to  fmd  out  more,  btii  Til 
bet  a  good  dousing  in  silver  col- 
loids might  make  tish  and  meat 
safe  to  cat  raw\  Do  you  know 
anything  about  that?  It  seems 
reasonable,  but  Vm  not  yet  ready 
to  bet  my  life  on  iL 

Yes,  r  ve  eaten  blo\\1ish_  And  sur- 
vived 1  recently  saw  the  episode  of 
'The  vSimpsons*'  again  where 
Homer  ale  some  and  was  told  he 
was  going  to  die  in  24  hours. 

Speaking  (well,  writing)  of 
medical  alternatives,  if  you  think 
Tm  alone  in  putting  dow^n  the 
medical  tndustr>\  do  some  alter- 
native cruising  of  the  Internet. 
Check  out  the  Royal  Rife  Web 
page  and  see  what  that  bunch 
has  to  say  about  the  medics  and 
their  suppon  by  the  feds,  which 
is  an  incestuous  relationship. 

One  of  the  books  on  my  list  is 
about  Dr,  Naesscns.  who,  like 
Rife,  but  more  recently,  invented 
a  super-powertul  microscope. 
And  he«  like  Rife^  was  thus  able 
to  see  an  even  more  basic  form 
of  life  than  the  cell,  one  which 
seems  almost  indcsiructible.  He 
caUed  it  a  somatid.  yVnd  he,  like 
Rife,  was  persecuted  by  the 
medical  establishment,  complete 
with  swat  teams  raiding  his  labo- 
ratory and  destroying  his  notes 
and  equipment.  Well,  he,  like 
Rife,  did  a  terrible  thing:  he 
found  an  inexpensive  cure  lor 
cancer  and  used  it  to  cure  a 
bunch  of  people. 

Screw  the  Generals 

No,  good  hea\  ens,  not  General 
Class  operators — Fm  referring  to 
such  generals  as  General  Mo- 
tors, General  Foods,  General 


Mills.  General  Instrument, 
and   General    Dynamics- — the 

gigabuck  conglomerates.  CapiuJ- 
ism  works  first  rate  when  it 
comes  to  smaller  businesses,  but 
it  goes  awry  when  corporations 
get  big  enough  to  dominate  an 
industry. 

I  keep  a  copy  of  Ted  Quinn's 
1953  book.  Giant  Business, 
Threat  To  Dcnjacnicy,  at  hand. 
Ted  had  been  an  insider,  the  vice 
president  of  GE,  and  saw  what 
was  going  on  when  corporations 
get  ttx>  big.  Not  only  can  they 
squash  or  limit  their  competi- 
tion, they  also  have  lobbyists  in 
Washington  to  make  sum  that 
they  have  the  government  be- 
hind them  in  doing  it.  Larger 
corporations  have  lobbyists  in 
every  state  capital  too.  1  was 
ama/ed  when  I  looked  over  a  list 
of  the  registered  lobbyists  in 
Concord,  my  state  capital. 

The  real  strength  of  any  coun- 
try lies  in  the  proliferation  of 
small  businesses,  not  in  growing 
giants,  which  tend  lo  be  interna- 
tional entities,  with  it  being 
irrelevant  w  here  the  ow  ner  is. 

For  a  while  our  government 
tended  to  keep  a  loose  lid  on  big- 
ness with  their  anti-monopoly 
suits,  but  how  long  has  it  been 
since  you've  read  about  one  of 
those?  They  did  break  up  AT&T 
and  slowed  IBM  down  for  a 
few  vears,  but  these  davs  we're 
seeing  the  big  get  bigger  by  gob* 
bling  up  the  other  big  guys 
as  well  as  bundles  of  smaller 
businesses, 

1  dont  have  any  proposed  so- 
lutions for  this  weakness  in  capi* 
talism,  1  just  wanted  to  make 
sure  that  I  have  company  in  wor- 
rying about  it.  Since  ihc  giants 
are  essentiuHy  running  the  gov- 
ernment, we  can't  really  expect 
tnuch  help  from  that  quarter. 
And,  until  we're  able  to  improve 
our  school  system,  we're  not 
going  to  have  many  people  with 
the  guts  to  cooperate  to  do 
fiomcihing  from  the  grass  roots. 

A  receni  letter  from  a  reader 
mentioned  that  a  psychology 
professor  opined  that  our  school 
system  destroys  initiative  in  all 
but  about  5%  of  the  people.  That 
helps  explain  why  I*m  up  here 
on  my  soap  box  waving  my  arms 
in  dismay  to  so  few  people.  Ev- 
eryone else  is  hypnotized  some- 
where watching  a  ball  game.  Or 
at  a  church  supper 

Shtirtchanged 

I've  been  shortchanged,  You*ve 

been  shortchanged.  We've  been 


lied  lo,  hypnoiized,  and  brain- 
washed by  the  media,  the  school 
system,  and  the  govern  merit... 
with  the  resuh  ihst  aniund  99% 
of  us  are  taking  all  ihe  crap  ihaf  & 
going  on  and  believing  that  there 
isn't  anything  we  can  do  that 
will  make  a  ditlerence.  Imagine 
what  a  country  this  would  be  if 
250  million  people  decided  to 
make  a  difference!  Ileck.  if 
just  a  few  thousand  decided  thai 
they  were  going  to  actually  do 
something  abniii  the  mess. 

We're  taught  in  schoiil  that  hon- 
est>"  pa>.s.  WelL  that's  iiooey!  An- 
other con  job.  Hoi^sty  doesn't 
pay  worth  beans.  Fvc  had  bigger 
screw  johs  thiiri  anything  you  can 
iniLiginc.  and  not  one  was  done 
honesUy.  Hey,  i  had  a  $100  inil- 
lion  property  stolen  and  there 
wasn't  ooe  damned  thing  J  could 
do  about  it 

Every  industry  that  Tve  got- 
ten into  has  turned  out  to  be 
crookL'd  to  the  core.  I've  written 
about  the  magazine  distribution 
industj^  and  its  crime  connec- 
tions. And  about  the  music  in- 
dustry.  also  with  organised 
crime  connections.  Not  one  in- 
dustry thai  Fve  gotten  to  know 
about  intimately  has  turned  out 
to  be  honest. 

Our  country  is  run  by  crooks. 
Vm  exaggerating?  Then  you 
haven't  done  your  homework 
and  read  the  books  on  ray  list  of 
98  Books  K*n>^  Crazy  if  Vou 
Don't  Read,  V\l  bet  vou  haven*! 
even  read  PJ.  O'Rourke's  Par- 
Hamem  of  Whores.  If  the  gov- 
ernment was  honest  there 
woiUdn  [  be  thousands  of  lobby- 
ists being  paid  billions  of  dollars 
every  year  to  bribe  government 
officials. 

You?  Hypnotized?  Brain- 
washed? Sure,  set  an»rv  with  me 
for  bringing  It  up.  But,  just  for  a 
minute*  remember  the  denial  ulco- 
hohcs  and  other  drug  abusers  are 
into.  Remember  that  when  siinie- 
one  is  given  post-hypnotic  sugges- 
tions (orders)  ihey  will  faithfully 
carry  them  out^  rationaiiring  iheir 
every  action. 

If  you  are  ct>mmuiing  to  work 
...if  you  are  worried  about  beiiig 
downsized,  outsourced,  laid  off, 
firad,  then  you're  in  need  of  a 
deprogramming  intervention.  If 
you  don't  love  what  you're  do- 
ing you've  been  brainwashed 
into  accepting  a  sort  of  slavery. 
Slaverj'  to  big  government  and 
big  business. 

Ctoes  it  biHher  you  that  the 
first  five  months  of  the  year  you 
are  working  for  the  government? 
Or  is  ii  six  now?  So  what  are  you 


getting  in  remm  for  all  that  lime 

and  work?  Hmrn,  let's  sec.  We 
get  roads  to  drive  our  cars  on.  Of 
course,  unless  we  pay  a  stiff  tax 
OQ  our  car  every  year,  we  can't 
use  it.  And  the  gas  we  use  is 
taxed  too.  Indeed,  that  alone  is 
supposed  to  be  paying  for  the 
roads.  But  that's  a  state  matter, 
not  federaL  Whai  is  the  federal 
government  doing  for  us? 

Well,  there's  the  military.  Yep, 
we  gotta  have  one  of  those.  WelK 
there  goes  5%  of  the  federal 
budget.  We  gel  the  services  of 
the  FAA*  which  makes  flying 
safer.  Okay^  And  we  gel  the 
FCC,  w  hich  regulates  the  air- 
waves. There *s  some  good  in 
llial  too.  And  there  are  our 
naiional  tbresis  and  parks. 

Well,  how  about  social  secu- 
rity? As  Steve  Ft  irbcs  has  pointed 
out,  if  the  feds  would  lei  us  put 
aside  the  same  money  in  private 
accounts  we'd  get  back  almost 
four  limes  as  much  as  we  do  now. 
Well,  it  LHjsts  a  lot  to  support  mil- 
lions of  government  employee 
and  their  genertJiis  pension  funds. 
Social  security  is  one  hellaccous 
screw  job.  It's  jusi  another  lax 
where  they,  in  essence,  take 
amund  $4,000  fn)m  a  senior  every 
month  and  give  him  51,200  back* 
Here,  let's  sec  you  live  on  thatt 
old -timer. 

if  you  weren't  totally  brain- 
washed you'd  never  in  this 
world  send  your  kids  to  a  public 
school.  And  you'd  be  pretty  an- 
gry over  the  poisoned  garbage 
bi^ing  sold  by  our  supermarkcls. 
I'm  exaggerating?  1  wish  1  were, 
but  then  1  haven*i  been  able  to 
get  you  to  do  your  homework 
and  learn  what's  actually  going  | 
on.  I'm  not  asking  anyone  to  be-  | 
lieve  uu\  but  1  am  asking  that 
you  check  out  the  books  I've 
found  that  make  a  lot  of  sense  to 
me  and  which  will  give  you  a 
new  perspective  on  things. 

So  you  go  along  doing  thingK 
you  kiiow^  you  shouldn't  and  not 
doing  things  you  know  you 
should,  and  then  when  you  finally 
break  down  your  body  you  go  to  a 
doctor,  flmm.  headaches,  eh? 
Here's  some  pain  Killer.  Cancer? 
Lordy,  we*ve  go\  lo  pour  some  in- 
dustrial-strength poisons  into  your 
btxly  and  kill  that  damned  cancer. 
If  you  ever  Und  a  doctor  who  irics 
to  find  out  why  yi>u  have  the  can- 
cer, please  let  me  know.  1  don't  ex- 
pect any  mail  to  result  from  ihat 
request. 

When  you  get  sick  it's  be- 
cause  you've  done  it  to  yourself 
The  element  of  chance  is  what 
organ  or  part  of  your  body  is 


going  to  crap  out  first  But  you 

go  merrily  on.  knowing  or  not 
knowing  Ik>w  you're  lousing  up 
your  body.  Your  ^'education*'  did 
not  teach  you  much  abt^ui  body 
maintenance,  and  even  lc!is  about 
continuing  to  learn  all  through 
life.  So  you  suck  in  on  a  life  of 
Cheers  bars,  bowling,  or  watching 
ball  games.  Or  si!coms.  And  com- 
multng  [o  work  until  a  computer 
or  a  Pakistani  replaces  you. 

Wayne  Dtsappears! 

A  call  from  Rene*  who  wrote 
the  book  NASA  Mooned  Amer- 
ica^ which  he's  self  published, 
reminded  me  thai  Bill  Kay  sing, 
who  wrote  We  Never  Wenr  To 
The  Moon— America's  $30  Bil- 
lion Dollar  Swindle^  is  suing 
one  of  the  astronauts  who  called 
him  "crazy"  for  libel.  The  case 
comes  up  in  October,  so  Bill  and 
Ren^  are  busy  organizing  exhib- 
its which  will  back  up  their 
contention  that  all  the  moon 
landings  were  faked. 

1  get  kooky  books  sent  to  me 
all  the  time,  so  when  Rene  sent 
me  a  copy  of  his  hook  1  .sighed 
and  expected  to  read  the  usual 
polemic.  Well,  Fve  written 
about  my  conversion.  Since  then 
I've  helped  Rene  sell  hundreds 
of  his  books  and  not  one  person 
who's  read  his  NASA  book  has 
written  to  say  he  thinks  Rene  has 
his  facts  wrong. 

Kaysing,  who  worked  for 
Rocketdyne  during  the  years 
when  they  were  developing  the 
engines  for  the  Apollo  program, 
knew  that  the  engines  powerful 
enough  for  the  moon  shots  had 
all  failed  and  that  the  engines 
they  ended  up  using  couldn't 
possibly  provide  enough  power 
for  the  irip.  Knowing  dial  the 
moon  shots  were  impossible.  Bill 
staned  researching  the  project, 
looking  for  other  deceptions.., 
an(J  he  foimd  plenty. 

K.iysing's  book  makes  some  of 
t!ie  siune  pi^inis  as  Rene's,  but  he 
also  has  a  bunch  mote.  Like  the 
pilot  of  a  commercial  airliner  fly- 
ing to  Tokyo  who  reported  see- 
ing a  high-flying  plane  drop  a 
command  module,  which  then 
chuted  to  the  ocean  below.  Or  the 
recording  NASA  released  of 
Armstrong  and  Aldrin  talking 
with  Mission  Control  white  de- 
scending to  the  moon.  The  prob- 
lem here  is  simple;  a  rocket  engine 
developing  lOXXJO  ptninds  of  thrust 
generates  about  1 -kJ  dB  of  sound, 
so  vokes  anywhere  near  it  couIdn*i 
pos.Hibly  be  heard.  And  so  on,  for  a 
long  list  of  contradictions. 


Now.  will  NASA  and  the  CIA, 

who  apparemly  worked  with 
NASA  to  put  over  this  charade, 
let  this  come  to  trial  or  will 
Ka}sing:  and  Rene  both  disap- 
pear or  ine^tplicably  die.„  as 
have  several  other  whistle-blow- 
ers? Will  they  be  after  me  too? 
Tvc  already  had  one  government 
agent  icll  me  flat  out  that  if  1 
ever  wrote  about  his  agency 
again  he  guaranteed  I  would  be 
put  in  prison  and  never  get  oul 
No,  1  haven't  written  about  them 
again. 

The  government  we  have  to- 
day bears  little  resemblance  to 
that  envisioned  by  our  founding 
fathers.  No,  it's  not  as  bad  as 
Russia  or  China,  but  wc  sure 
could  use  some  housecleaning. 
And  the  Senate  too. 

How  could  NASA  and  the  CIA 
pull  off  a  S40  billion  swindle  like 
that?  WelL  you  saw  the  Apollo  13 
movie,  righl?  Thai  was  a  movie. 
And  maybe  you  saw  Capncorn 
One?  Well,  rent  it,  then. 

When  Kennedy  said  we'd  go 
to  the  moon  and  Congress  bud- 
geted for  il,  NASA  was  faced 
with  a  serious  problem  when 
they  later  discovered  thai  they 
weren't  going  to  be  able  to  dn  it. 
Should  they  give  up  years  of 
nice-paying  jobs  or  fake  it?  Not 
many  people  had  lo  know  the 
truth,  so  there  was  a  good  chance 
of  maintaining  secrecy. 

Since  I  originally  wrote  about 
Rent's  book  fve  heard  ftom  several 
people  who  were  not  at  all  surprised 
as  a  result  of  their  tjwn  work  on 
NASA  and  related  pmjccts. 

Welk  I  hope  thes  won't  feci  it 
necessary  10  terminate  me— 1 
just  have  so  much  more  to  write 
and  do  before  termination.  And 
Fm  anxious  to  be  around  to  see 
if  ihe  prophecies  for  world  cata- 
clysm in  2000  and  20 1 2  pan  out. 
Colly,  Fd  sure  hate  to  miss  out 
on  a  cataclysm, 

The  Magic  Bullet 

While  we're  healihy  w^e  don't 
give  much  thought  lo  preventing 
illness.  When  we  get  sick  we 
look  for  a  fast  remedy — at  least 
something  to  get  rid  of  those 
darned  symptoms.  The  body  has 
an  excellent  repair  system  built 
im  but  it  can  be  disabled,  all- 
owing ail  sorts  of  opportunistic 
invaders  to  take  hold. 

The  BioeJcctrifier  looks  like 
a  good  approach  to  helping 
the  b(xiy  get  nd  of  in\aders  such 
as  microbes,  parasites,  yeast  infec- 
tions, vimses,  fungi,  and  so  on. 
Continued  on  page  88 
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Michael  Bryce  WB8VGE 
P.O.  Box  508 
Massifbn  OH  44648 

Last  moiilh,  1  meniioricd  1 
would  be  presenting  a  different 
project.  However,  this  is  a  project 
you  should  not  necessarily  run  out 
and  build.  It's  more  of  an  expcri- 
mcntal  project,  although  it  does 
serve  a  real  purpose  in  life. 

The  project 

As  odd  as  it  sounds,  the  project 
is  a  len-niiniitc  ID  timer.  As  1  said, 
nothing  special.  Oh,  no?  What 
makes  this  timer  different  is 
how  it  works.  But  first,  some 
background  on  the  \D  timer. 

Another  project— another 
circuit 

I  had  been  working  on  a  differ- 
ent project  and  needed  a  way  lo 
produce  a  pulse  every  ten  minutes 
or  so,  and  at  ihe  end  of  the  pulse, 
the  output  had  to  stay  on  for  a 
second  or  two  as  well 

Normally,  when  someone  needs 
a  circuit  for  a  simple  timer  such  as 
I  described  ab^ive.  an  LM555  timer 
is  tised.  However*  in  this  case.  1  a] so 
needed  a  two-second  pulse  at  the 
end  of  the  lime  period.  Wiih  two 
separate  trnie  peritxis,  that  would 
require  two  LM555  timers,  or  one 
duaJ  timer,  the  LM566, 

This  was  not  acceptable.  I 
needed  a  v^ry  small  pans  count  for 
the  circuit  I  was  developing,  and 
adding  oi^  more  chip  was  nm  an 
option  In  fact.  I  did  not  want  to  add 
a  single  chip  to  ihe  pmject.  I  had 
one  section  of  an  op  amp  left  with 


Numb^  SG  an  your  Fe*dtoac*(  card     consiant  makes  Up  the  long-term 

dme  period  of  the  timer. 

When  the  comparator  switches 
states — ^il  is  normally  off  or  !ow— 
several  things  happen. 

First,  the  long-duration  timer 
must  be  reset.  This  is  accom- 
plished by  turning  on  Q2  via  R 1 8. 
Now  we  must  also  generate 
the  two-second  pulse  at  the 
same  time.  To  accomplish  this 
feat.  1  added  some  rather  heavy 
hysteresis  to  the  op  amp.  This 
hysteresis  loop  consists  of  R 1 0, 
D4  and  R8.  When  the  op  amp 
switches,  this  hysteresis  loop 
will  offset  the  voltage  of  the  R7/ 
CI  sample,  effectively  holding 
the  output  of  the  op  amp  on 
slightly  longer.  However  this  is 
still  not  enough  to  produce  the 
two-second  pulse. 

1  had  to  add  R9  to  slowly  dis- 
charge C I .  The  trick  was  lo  find 
a  value  of  R9  to  produce  the  re- 
quired two  seconds  while  dis- 
charging CI  down  enough  to 
generate  another  ten  minutes' 
worth  of  charging.  If  you  increase 
the  value  of  Ry,  you  get  a  longer 
pulse  at  the  end,  but  you  shonen 
up  the  time  it  takes  to  recharge 
CI .  Miike  R9  smaller*  and  you  get 
a  shoner  pulse  and  longer  re- 
charge time  on  CI .  With  the  val- 
ues I  have  shown  in  the  schematic, 
youTl  get  a  two-second  pulse  about 
every  9J  minutes. 

You  can  also  change  CL  Add- 
ing more  capacitance  will  of 
course  make  the  timer  run 
longer.  A  smaller  value  for  CI 
will  reduce  the  timing  cycle. 
If  you  don't  have  one  large 
cap,  feel  free  lo  use  several  in 
parallel. 

The  output  from  the  op  amp 
can  be  used  to  drive  an  LED  or 
tone  generator.  I  use  a  solid-siate 
sounder  1  picked  up 
from  a  hamfcsi.  Its  low 
current  allows  it  to  be 
driven  direct! v  from 
the  LM358's  output.  If 
you  require  higher  out- 
put switching,  you  can 
use  a  transistor  sw  itch 
as  shown  in  the  sche- 
matic. Basically,  it's 
just  a  cheap  NPN 
transistor  that's  turned 
on  by  the  output  of  the 
LM35S.  If  you  decide 
to  use  a  relay  as  the 
high  current  switch,  be 
sure  to  add  a  small  diode 
Fig.  1  The  low-tech  fO-mimtte  timer,  shown  with  the  high-curreni  driver  optiofj.   ^toss  the  anls  terminal 
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Low  Power  Operation 

which  to  build  a  long-duraiion  timer 
and  pnxJuce  a  two-second  pulse. 

1  iilsn  rct|i]ired  the  circuit  to 
reset  and  starl  timitig  again  once 
the  long-duration  time  period  was 
up.  so  what  you  see  in  Fig.  1 
is  the  result  of  many  hours  of 
daydreaming  and  lots  of  paper! 

How  It  works 

My  one  section  of  an  LM358 
op  amp  is  the  heart  of  the  timer. 
For  clarity.  I  show  this  one  sec- 
tion only.  The  other  section  is 
used  by  the  rest  of  the  circuit  and 
is  not  required  by  the  ID  timer. 

Generate  the  ten  minutes 

The  Vcc  in  this  ID  timer  is  +8 
volts,  I  used  a  small  78Ij08  regu- 
lator. lt"s  pan  of  the  overall  cir- 
cuit and  not  shown  in  ihis 
schematic,  Vcc  is  applied  lo  R7 
and  slowly  charges  CK  Capaci- 
tor CI  is  a  husky  470U  jiF  elec- 
trolytic capacitor.  The  lime  it 
takes  to  charge  is  deicnmined  by 
the  Vcc  and  R7.  For  this  reason, 
we  use  the  eight- volt  regulator  to 
ensure  a  constant  liming  period. 

The  positive  input  of  the 
LM358  monitors  the  charge  on 
CI.  The  negative  input  of  the 
LM358  compares  the  charge  on 
CI  to  the  reference  generated  by 
R16  and  R17.  In  effect,  they  di- 
vide the  Vcc  by  half.  Again,  an- 
other reason  for  the  regulated  Vcc 
required  tor  the  ID  timer. 

With  the  values  shown  for  R7.  it 
takes  about  9  minuies  for  the  chiuge 
on  CI  to  match  the  Eeferencc  on  pin 
two  of  the  op  amp.  The  R/C  time 


10  prevent  the  BMP  pulse  from  /ap- 
pii^  the  sw  itching  iramistor. 

Building  the  IDer 

1  have  no  PC  board  for  this 
project.  1  figured  it  would  take 
about  as  much  time  to  lay  out  a 
PC  board  as  to  use  poinl-to-point 
constRiction.  Pertboard  would  be 
the  first  choice  for  me.  I  used  a 
prototype  solderiess  semp  to  test 
the  circuit.  If  you  don't  have  one  of 
these,  I  suggest  you  invest  in  one. 

Keep  the  Vcc  steady;  aside 
from  that,  you  can  use  +12,  +8, 
or  +5  volts  for  the  Vcc.  If  you 
change  the  Vcc  from  the  +8  vults 
I  used,  you  niuy  huve  to  fudge  ci- 
ther or  both  R7  and  R9.  There  is 
no  need  lo  change  out  R16  or 
R I T  They  wilt  divide  ihe  Vcc  in 
half  regardless  of  the  Vcc  used. 

You  can  save  some  money  by 
gening  CI  with  a  16  VDC  rating. 
The  Digf-Ke)  price  for  the  cap  is 
about  $4  each.  T  vc  seen  caps  thai  will 
wDjk  from  HosJbIt  for  a  quarter  a  pop] 

The  entire  idea  of  the  I D  timer  is 
to  use  a  leftover  op  amp  in  one  of 
your  projects.  You  may  have  one 
section  left  over  from  an  audio  fil- 
ter in  a  direct  converskjn  rig.  Hene 
is  your  chance  to  wire  up  an  ID 
timer  w  ithout  adding  an  exir^  chip. 


ime 


For  goodness*  sake,  please  play 
with  this  circuit.  It's  meant  to  be 
changed.  Use  the  busic  circuit  to 
start  with  and  change  values  as 
you  go.  If  you  have  a  leftover  op 
amp  in  one  of  your  rigs,  go  ahead 
and  build  in  an  ID  timer! 

QRP  kits  from  Ten-Tec 

Here's  some  info  on  the  new- 
est QRP  kits  from  Ten-Tec:  The 
new  rigs  are  dcj^igncd  for  80,  40, 
30  and  20  meters.  Easy  to  build 
and  simple  to  operate,  each  unit 
covers  a  50-kHit  segment  selected 
at  time  of  construction.  Kit  in* 
eludes  all  required  comptmenis 
and  professional  enclosure 
painted  and  fully  silk-screened* 
Receiver  performance  is  superia- 
livc  and  QSK  is  jusi  what  you 
expect  from  the  hams  at  Ten-Tec. 
rU  have  a  complete  review  of  this 
new  QRP  transceiver  from  Ten- 
Tec.  Look  for  il  soon.  Next 
month,  ril  have  some  ideas  for 
running  our  low  power  rigs  on 
batteries  in  the  field,  and  other 
tnterestine  stuff. 


Numb^  &7  on  your  Feedback  card 


Proprbhtion 


Jim  Gray  W1XU 
210  Chateau  Circle 
Payson  AZ  85541 

May  is  expected  to  he  u  ruther 
bland  month  for  DX  propaga- 
tion hccaiise  of  the  appro  aching 
summer  solstice,  allhougti  there 
may  be  some  days  of  high  spo- 
radic E  propagation.  Look  for 
prime  conditions  (G)  between  I- 
4,  9-17.  and  the  3 1  si.  Look  for 
only  fair  (F)  condilions  6-7» 
19-2U  25,  and  29lh.  The  re- 
mainder will  be  trending.  I  don't 
foresee  any  major  ionospheric 


or  magnetic  field  upsets  or  any 
major  geophysical  problems  this 
month.  At  the  time  of  preparing 
this  forecast  (February),  the  so- 
lar flu?£  remains  at  a  disappoint- 
ing low  value  ofbetween  70  and 
75,  with  no  apparent  upswing 
yet  in  sight.  Sun  spot  numbers 
continue  low*  and  the  sun  is  very 
quie!-  Considering  this  pro- 
longed minimum,  1  suspect 
cycle  23  will  be  off  to  a  slow 
start  and  a  low  peak  of  1 50*200 
flux  units  sometime  around  the 
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year  2003.  Most  observ^ers  con- 
stder  an  average  solar  cycle  to 
be  around  I L2  years,  but  there 
seems  to  be  mounting  evidence 
that  the  true  cycle  is  closer  to 
23  years  on  average — with  two 
[u^aks  and  tliree  mini  ma — simi- 
lar to  a  sine  wave,  if  you  want 
lo  visualize  il.  I  fervently  hope 
this  rather  gloomy  forecast  is 
wrong,  but  we'll  have  to  wait 
and  see,  won't  we? 

10-12  meters 

You  may  expect  occasional 
short-skip  openings  from  about 
500  to  1500  miles.  There  may 
be  rare  openings  lo  greater 
distances,  but  not  regularly, 

15-17  meters 

You  can  expect  some  reason- 
able short- skip  propagation  out 
to  1500  miles  or  so,  and  occa- 
sionally greater  distances,  par- 
ticularly transequatorial  DX 
skip — with  sometimes  surprising 
signal  strengths, 

20-30  meters 

As  almost  always.  20  meters 
will  be  your  best  DX  band  for 
both  dayiime  nnd  evening  peri- 
ods. Twenty  will  slay  open  un- 
til well  after  dark,  and  thirty 
'  reaily  begins  to  shine  in  the  late 
evening  hours.  Peak  conditions 
exist  shortly  after  sunrise  at 
your  location,  and  again  in  the 
laie  afternoon.  Midday  condi- 
tions are  not  likely  to  be  good 
due  to  excessive  ionization  and 
absorption-  Short  skip  will  be 
excellent  out  to  about  2500 
miles  on  bath  bands  on  the  best 
days. 


40-80  meters 

Forty  will  be  excellent  after 
dark  unless  the  noise  levels  from 
thunderstorm  activity  are  exces- 
sive. These  will  be  *'aLi-mght" 
bands,  with  40  slightly  better 
than  30,  except  for  noise.  Day- 
lime  short  skip  will  average 
1000  miles  or  more  and  night- 
time short  skip  will  average 
1500  miles  or  morc^usually 
more. 

80-160  meters 

These  two  bands  are  not 
known  for  summertime  DX,  and 
May  is  close  enough  10  summer 
tu  he  a  problem  because  of  high 
noise  (QRN)  levels.  However, 
on  quilpt  eveningij  you  may  find 
superb.  DX  across  the  Atlantic 
on  80  meters  for  US  and  Euro- 
pean hams.  One-sixty  is  always 
a  summertime  problem,  but 
those  of  you  with  Beverage  an- 
tennas fur  receiving  and  verti- 
cal antennas  for  tranMiiitiing 
will  do  better  than  average. 

Gray-line  DX 

Always  be  aware  that  a  half 
hour  before  and  after  local  sun- 
set often  provides  some  really 
fine  DX  along  the  paths  of  dark- 
ness on  all  bands.  Use  it  to  your 
advantage.  WlXU. 
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Neubh  sav  bie 

Continued  from  page  65 

But  these  bensties  wouldn't 
likclv  have  cstahlished  a  beach- 
head  if  ihe  immune  sysleixi  was 
working  welU  so  getting  rid  of 
ihem  is  only  going  to  be  tempo- 
rary unless  you  make  some 
changes. 

The  Biuclcctrifier.  or  Beck 
Blood  PuriHer*  was  originally 
developed  as  a  way  to  fight  ihe 
AIDS  scourge.  But  the  alierna* 
live  health  care  field  is  no  more 
honest  than  our  medical -phar- 
maceutical-insurance -FDA- 
NIH-etc,  monopoly,  so  who 
knows  what  to  believe?  There 
are  crooks  and  hucksters  at  ev- 
ery lum.  The  medical  (etc)  in- 
dustry has  the  govern meju  be- 
hind it  because  thaf  s  where  the 
big  money  is.  The  doctors'  or- 
gan ization?*,  nurses,  hospitals* 
drug  and  insurance  companies 
(eic.)  all  have  weU-heeled  lob- 
byisis  with  bribe  money  to  in- 
vest in  our  politicians  to  make 
sure  their  companies  pre  vail. 

Now  that  there's  no  question 
but  that  vitamins  help  keep  u^ 
healthv.  the  doctors  via  their  tob- 
byists  and  their  kcpi  politicians 
are  pushing  the  ET>A  lo  make 
sure  that  doctors  gel  a  piece  of 
ihc  vitamin  action  by  making 
ihem  availabie  by  prcscripiion 
only. 

Now,  getting  back  to  staying 
healthy.  There  are  two  major 
factors  which  combine  to  make 
us  sick,  Oae  i^  the  lousy  treat- 
ment we  give  our  bodies  and  the 


other  is  stress — ^the  psychologi- 
cal lactors,  A  long  time  ago  I  re- 
viewed a  book.  Who  GeLs  SirL 
h\  Dl  Blair  Justice,  ril  have  to 
add  that  to  my  list  of  books 
you're  crazy  if  you  don't  read. 
Blair  makes  an  airtight  case  for 
the  triggering  effect  of  psycho- 
logical  problems.  Almost  50 
)cars  ago,  v;hen  Hubbard  pro- 
posed this  concept  in  his  btxik* 
Dianetks,  it  was  ridiculed  by  the 
medical  establishment.  Germs 
make  people  sick,  not  bad 
thoughts.  Doctors  have  gradu- 
ally come  to  accept  the  idea*  but 
(as  Tvc  mcmioned  a  lew  do/cn 
times)  none  of  them  that  I've 
ever  heard  of  is  doing  one 
darned  thing  about  ii.  They're 
busy  trciiling  symptoms  wiih 
chemicals  and  knives,  and  to 
hell  with  the  actual  causes  of  the 
illnesses. 

You  gotta  have  both  germs 
and  bad  thoughts.  And  a  weak 
immune  system* 

So,  sure,  the  Bioelectrifier 
may  be  able  to  work  some  tem- 
porary miracles,  but  in  the  long 
term  you*d  better  sian  cleaning 
up  your  act,  with  both  good 
nutrients  and  good  thoughts. 

A  reader,  whose  father  man- 
aged to  btind  himself  by  staring 
into  the  sun,  was  ashasi  over  mv 
mentioning  the  importance  ol" 
getting  UVs  into  your  eyeballs, 
1  ley,  I  keep  asking  you  to  get  my 
review  of  the  books  you  really 
need  to  read,  and  one  of  the  in. 
by  Dr.  William  Douglass,  ex- 
phnns  in  detail  about  UV-ing 
your  eyes  and  the  sicknesses  that 


I  FOUMD  A  BOOK  Ofd  MOLD  TO  IMCI^EASE  YOUR 
HAWDHetD  RAW6E—  1  BOUSKT  A  DoZEM  COPl£3, 
Wr  MV  RANGE  IS  Ai3oUTtUE  SAME 
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ensue  when  you  don't.  Which 
most  of  us  don't.  We  keep  win- 
dows in  our  homes  and  cars  be- 
tween the  sun  and  our  eves.  And 
then,  when  we  go  oul*  we  wear 
sunglasses.  I  haven't  worn  sun- 
glasses since  reading  the  book. 
Read  the  book!  And  no,  Vm  not 
recommending  anyone  stare  di- 
reclly  into  the  sun.  But  you  can 
cast  your  eyes  into  the  sky  near 
the  sun  so  it  can  get  ittlo  them 


without  Srying   ihcm,    h   only 
takes  a  few  minutes  a  day. 

Read  the  books  on  water,  our 
missing  minerals,  on  a  raw  fottJ 
diet,  and  so  on.  Either  educate 
yourself  and  start  avoiding  things 
which  will  make  you  sick  (no  mat- 
ter how  good  they  taste f.  or  suffer 
the  consequences,  turning  lo  your 
dtKior  to  tr>'  and  etTect  repairs. 
WIkk),  is  fhat  an  expensive  and 
painful  way  lo  go! 


Updrtes 


Ni/mber  B8  on  your  F^^back  card 


Beam-a Inner  project 

hi  the  February  1997  issue,  Fig, 
4  on  page  18  and  Hg.  6  on  page  20 
were  wTtmg.  If  you  ane  tnleiestcd  in 
Mr.  Garrison's  beam-aimer  project 
cx>ntact  tLs,  We  will  be  happy  to  sup- 
pl>  you  with  fijIl'Size  layouts  of  the 
Clipper  skJes  of  both  boards.  Please 
senda6"x9"SASEL 


Rusty  Auxier  KG4AU 
address  correction. 

In  the  February  1997  issue. 
Rusty  Auxier  KG4AU,  president 
of  the  Guantaiianio  Bav  ARC, 
appeared  in  our  Hain  Help  sec- 
tfcm.  His  E-mail  iiddiess  was  inair- 
nxl  It  SHOLl-D  HAVE  BEEN 
[nistman  I  @aDl.com]. 


Radio  Bookshop 

ORDER  FORM 


I 


ITEM 


TITLE 


QTY 


£B1£E 


S&H* 
TOTAL  S 


TOTAL 


] 


Shipping:  All  orders  add  $5.00  handling  *plus 
there  is  an  additfonal  at  cost  shipping  charge 
added  to  all  foreign  orders.  We  ship  UPS  where 
possible,  please  give  us  street  address. 

Make  checks  payable  to  "Radio  Booksiiop," 

Foreign  Orders:  Choose  on©LI surface  shipping     □  air  shipping       | 
(Surface  delivery  may  take  2-3  months.) 
•Note:  Tbe  actual  foreign  shipping  costs  will  be  additional  lo  the 
regular  shipping  and  handling  lees. 


Name 


r 


ddress 
City  — 


Phone 


State 


Zip 


Country 


h 


otal  Paid  S 
Card# 


Signature 


$10  minimum  for  credit  card  orders  I 

DCheck/Money  Order   i_J^MEX    '    MC   IVISaI 

Expires  I 

— I 


!r, 


Date 


I 


F^-^'ephone:  603  924-0058,  800-274-7373.  FAX  603-924-8613 
1:  Radio  Bookshop,  Dept.  597, 70  Route  202  H,  Peterborough  NH  03458 

n  YES,  Send  me  12  issues  of  73  at  the  low  rate  of 
$24.97  (save  47%  over  the  cover  price).  Canada  add  $7 
plus  S1 .40  GST;  Foreign  add  $19  surface;  $42  aimnaiL 
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Latest  Release:  TITAN  DX 


We  at  GAP  realize  there  isn't  a  perfect  antenna.  No  sin- 
gular antenna  will  scream  DX  on  80  and  be  the  best  for 
loca[  nets  on  10.  ff  anyone  tefJsyou  there  is,  beware!  The 
perfect  antenna  does  not  exist  but  the  right  one  for  you 
may.  If  you  want  something  to  bust  the  pile  on  the  low 
bands,  then  consider  the  Voyager.  Just  startrng  out  in 
ham  radb  and  need  a  great  general  coverage  antenna, 
the  Challenger  is  easy  to  assemble  and  for  little  effort  will 
yield  superior  performance,  espe- 
cially on  DX,  iVlaybe  you  know- 
ingly or  unknowingly  moved  into 
one  of  those  "restricted  areas" 
where  the  Eaglet  limited  visibility, 
but  unlimited  ability  fs  desired. 


II 


Eag[e  DX 


Challenger  DX 


Voyager  DX 


This  chart  helps  you  select  the  right  GAP  antenna,  W  hen  comparing  GAPs,  bandwrdth 
is  not  a  concern.  With  few  exceptions,  a  GAP  yields  continuous  coverage  under  2:1  for  the 
ENTIRE  BAND. 

AJI  antennas  utilize  a  GAP  elevated  asymmetric  feed.  A  major  benefit  is  the  virtual  elimi- 
nation of  the  earth  loss,  so  more  RF  radiates  into  the  air  instead  of  the  ground.  This  feed 
is  why  a  GAP  requires  NO  RADIALS.  Just  as  elevating  a  GAP  offers  no  significant  improve- 
ment to  its  performance,  adding  radia Is  wont  either,  making  set  up  a  i^reeze. 

A  GAP  antenna  has  no  traps,  coifs  or  transformers.  This  is  important.  The  greatest 
sources  of  failure  In  multiband  antennas  are  these  devices.  Perhaps  you  heard  someone 
discuss  a  trap  that  had  melted,  arced  or  became  full  of  water.  Improvements  to  these  Inher- 
ent problems  are  the  focus  of  the  antenna  manufacturer;  while  the  basic  design  of  the 
antenna  remains  unchanged.  GAP  Improved  the  trap  by  elJmrnatJng  ft!  Removing  these 
devices  means  they  don't  have  to  be  tuned  and,  more  importantly  wont  be  detuned  by 
the  first  ice  or  rain.  The  absence  of  these  devices  Improves  antenna  reliabifity,  stability  and 
increases  bandwidth. 

Another  major  advantage  to  a  GAP  antenna  is  its  NO  tune  feature.  Screws  are  simply 
inserted  into  predrilled  holes  with  a  supplied  nutdriver 

The  secret  Is  out  and  people  in  the  know  say: 
CQ-'The  GAP  consistently  outperformed  base-fed  antennas,  and  was  quieter ' 
73-'This  is  a  real  DX  antenna,  much  quieter  than  other  verticals/ 
RF-'To  say  this  antenna  is  effective  would  be  a  real  understatement.  Switching  back  Bnd 
forth  on  40m  between  another  multiband  HF  vertical  ctnd  the  GAR  there  was  no  compari- 
son. Signals  were  always  stronger  on  the  GAR  sometimes  by  S  units,  not  Just  DB's/ 
Worldradio  -  These  guys  }r]Bive  solved  the  problem  associated  with  verticals.  That  is,  an 
awful  fot  of  RF  is  wallowing  around  and  dropping  into  the  dirt  instead  of  going  outward 
bound.  A  half'wave  vertical  does  need  radials  if  It  is  end  fed  (at  the  bottom).  But  the  same 
half-wave  vertical  does  nor  (as  much,  hardly  at  all]  if  is  fed  in  the  center." 
IEEE-"Near  field  and  power  density  analyses  show  another  advantage  of  this  antenna 
(asymmetric  vertical  dipole}:  it  decreases  the  power  density  close  to  the  ground,  and  so 
avoids  power  dissipation  in  the  soil  below  it.  The  input  impedance  Is  very  stable  and 
almost  Independent  of  ground  conductivity.  This  antenna  can  operate  with  high  radiation 
efficiency  in  the  MP  Ai\^  standard  broadcast  band,  without  the  classical  buried  ground 
plane,  so  as  to  yield  easier  installation  and  maintenance." 


This  all  purpose  antenna  is 
designed  to  operate  1  Om- 
aOm,  WARC  bands  included, 
It  sits  on  a  1-1/4"  pipe  and 
can  be  mounted  close  to  the 
ground  or  up  on  a  roof.  Its 
bandwidth  and  no  tune  fea- 
ture make  it  an  ideal  antenna 
for  the  limited  space  environ- 
ment as  well  as  a  ternfic  addi- 
tion to  the  antenna  farm. 


MODEL 

BANDS  OF  OPERATION 

HT 

WT 

MOUNT 

COUNTER- 
POISE 

: 

COST  1 

2m 

6m 

10m 

12m 

)5m 

1 7m 

ZUm 

30m 

40m 

bum 

1 60m 

Challenger  DX 

■ 

■ 

■ 

■   ' 

■ 

m 

■ 

■ 

31,5' 

2i  lbs 

Drop  In 
Ground  Mount 

3  Wires 
®25' 

S259 

Eagle  DX 

1 

■ 

■ 

■ 

■ 

m 

■ 

21. 5' 

1 9  (bs 

-1/4"  pipe 

80"  Rigid 

S269 

Titan  DX 

■ 

■ 

■ 

■ 

m 

■ 

■ 

■ 

25' 

25  lbs 

-1/4"  pipe 

80"  Rigid 

S299 

Voyager  DX 

m 

■ 

■ 

■ 

45' 

39  lbs 

Hinged  Base 

3  Wires 
@  57' 

S399 

ANTENNA 
PRODUCTS  INC. 

60 1 0  N.  Olcf  Dixie  Hwy. 
Vero  Beach.  FL  32967 


TO  ORDER,  CALL 

(561)  778-3728 

Come  Visit  Us  At     gapantennaxom 
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1 60-10  Meters  PLUS  6  Meter  Transceiver 
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Fifteen  reasons  v\fhy  your  next  HF 
transceiver  stiouid  be  a  JST-245.  -  . 


1  All-Mode  Operation  (SSB,CW,AM,AFSK,FM)  on  all  HF  amateur 
bands  and  6  meters,  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner 

^  JST-145  COMING  SOON  * 

2  MOSFET  POWER  AMPLIFIER  •  Final  PA  utilises  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

3  AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  included  as 
standard  equipment-  Turter  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

4  MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory- 

5  GENERAL  COVERAGE  RECEIVER*  100  kHz-30  MHz,  plus 48- 
54  MHz  receiver.  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  con  version  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1  OOdB)  and  3rd  order 
ICPof +20dBm. 

6  IF  BANDWIDTH  FLEXIBILITY  *  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).   Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

7  QRM  SUPPRESSION  •  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RFatten- 
uation^  IF  notch  filter,  selectable  AGO  and  all-mode  squelch. 


8 
9 

10 

11 


12 
13 
14 


15 


NOTCH  TRACKING  •  Once  tuned,  the  IF  notchfilter  will  track  the 
offending  heterodyne  (±10  Khz)  if  the  VFO  frequency  Is  changed. 

DOS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Direct 
Digital  Synthesis  system  Is  utilized  for  very  low  phase  noise. 

CW  FEATURES  •  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  *  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  20O  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT*  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper= 
at  ion. 

HEAVY-DUTY  POWER  SUPPLY  *  Bulltnn  switching  power 
supply  with  ''silent"  cooling  system  designed  for  continuous 
transmission  at  maximlm  output. 


^apan  Radio  Co.,  Hd, 


430  Park  Ave.,  2nd  Floor  New  York,  NY  10022        Phone:  (212)  355-1 180  Fax:  {212)  319-5227 
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